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SUMMARY 


An experimental investigation was conducted in 1976 and 1977 to determine 
the effects of sweep, Mach number, mean angle of attack, pitching frequency, 
and pitching amplitude on the dynamic response of the NACA 0012 airfoil. A 
complete description of the experimental program and a discussion of the 
unsteady integrated load components (normal force, chord force, lift force, 
drag force, and moment) have already been reported in Ref. 1. A data report 
displaying the integrated loads in hysteresis loop format was also reported 
in an accompanying data volume (Ref. 2). 

The analysis of the chordwise load distribution and its sensitivity to 
the various system parameters represents the next phase of the overall study 
and is the subject of the present two volume report. The first volume (Ref. 

3) discusses the key features and trends from sample cases. The present 
volume is a compilation of all of the time history response data obtained 
during the test program previously described in Ref. 1. The data have been 
tabulated in the form of Fourier coefficients for reasons of compactness and 
for ease by the user to reproduce the unsteady component of the individual 
pressures and the complete (unsteady plus steady state components) integrated 
load results. 

This data volume contains the individual pressure response time histories 
along the chord followed by the corresponding integrated load results. A 
further description of these data tables can be found in the text that 
follows. 



LIST OF SYMBOLS 


Note: In this tabulation, the first column of symbols is from the computer 

listings contained herein, and the second column is the equivalent physical 
symbol defined in the text (and in Refs. 1 and 3). The symbols are alphabeti- 
cally arranged along the first column, and an asterisk (*) in either column 
indicates no equivalent symbol. 


Symbol in 
Tables 

A 

* 

B 

* 

C 

CD 

CL 

CM 

CN 

cs 

* 

H 

K 

MACH 

* 

* 

P 


Symbol in 
Text 

a n 

b n 


^L 

°M 

C N 


M c 


p(x,t) 

°Pn 


Description 

Cosine Fourier coefficient (Eq. 2) 

Sound speed, m/sec 

Sine Fourier coefficient (Eq. 2) 

Chord 

Amplitude Fourier coefficient (Eq. 6) 

Drag force coefficient (Eq. 5) 

Lift force coefficient (Eq. 4) 

Moment coefficient 
Normal force coefficient 
Chord force coefficient 
Airfoil pitching frequency, Hz 
Harmonic number 

Chordwise reduced frequency ( =Tr cf/aa> M c ) 
Chordwise Mach number (=M» cos A ) 
Freestreara Mach number 

Chordwise pressure distribution, newton/m^ 
Phase angle Fourier coefficient (Eq. 6) 
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Symbol in 
Tables 


Symbol in 
Text 


Description 


PJL 

PJU 


* 

* 

* 

* 

* 

* 

* 

* 


Cp(X,t) 

Cp(X,t) 


q 

t 

a 

a 

“l 

A 

X 

(0 


Lower surface dimensionless pressure distribution 
(Tables 3-6); J = 1 to 8 

Upper surface dimensionless pressure 
distribution 

(Tables 3-6); J = 1 to 13 
Freestream dynamic pressure, newton/nr 
Time, sec 

Airfoil angle of attack, deg (Eq. 3) 

Pitching amplitude, deg 
Mean incidence angle, deg 
Sweep angle, deg 

Distance from leading edge per unit chord 
Pitching frequency, rad (=2irf) 
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DESCRIPTION OF THE DATA BASE 


The data base for the present study was obtained from aerodynamic 
experiments (Ref. 1) performed on an oscillating NACA 0012 airfoil in both 
unswept and 30 deg swept configurations in the United Technologies Research 
Center Main Wind Tunnel. The unsteady data acquisition points that were 
were used are schematically depicted in Fig. 1 and the test program was 
conducted for the matrix of parameters shown in Table 1. These parameters 
were the sweep angle, A , the amplitude of the motion, n , the mean incidence 
angle, the pitching frequency, f, and the approach Mach number, M c . 

In this study, M® was chosen on the basis that the unswept and swept results 
would be compared at equal values of M c = M« cos A where M c is the chord- 
wise component of the Mach number. 

Two values of M c (0.30 and 0.40) were tested for each value of A (0 
deg and 30 deg). This was accomplished by testing the 30 deg swept configura- 
tion at a higher freestream velocity as noted in Table 1. In most cases, 
measurements were made for two values of 5 (8 deg and 10 deg) at four 
mean incidence angles (0 deg, 9 deg, 12 deg, and 15 deg). The choice of 
frequencies used during the test program was predetermined utilizing Table 2 
which lists the nominal values of chordwise reduced frequency defined by 
k c =ircf/aa, M c (a» = speed of sound). 
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DATA REDUCTION PROCESS 


All pressure data obtained in this test program were normalized with 
respect to the velocity component normal to the span (to account for sweep) 
and then cycle-averaged over 5 cycles of the airfoil pitching motion. The 
resulting expression for the individual pressure responses is given by 

Cp(x.t) = -p(x,t)/q cos 2 A (1) 

where x is the dimensionless position along the chord and t is time. Note 
that in this report the pressure coefficient is defined as the negative of 
the normalized pressure. This is convenient for relating positive integrated 
lift to a positive value of Cp. 

The single-cycle time histories of Eq. (1) were then Fourier analyzed 
and thus reduced to the form 

C ( x ,t) = a + Z a cos noit + 2 b sin root (2) 

™ n n 

where a Q is the residual zeroth harmonic term (see next section) and id is 
the pitching frequency of the airfoil. The Fourier coefficients, a n and 
b n , appearing within the summations are respectively associated with the 
out-of-phase and in-phase parts of the response relative to the airfoil 
motion given by: 


a(t) = + a s incot. (3) 

The harmonic components of the Fourier series expression for the chordwise 
load distribution (cf . , Eq. (2)) were then individually integrated by trapezoidal 
rule along the chord to produce Fourier series representations of the normal force, 
Cjj(t), chord force, C c (t), and moment C^(t) responses. The normal force and 
chord force Fourier series expansions were then converted to time histories 
and substituted into 

C L (t) = C N (t) cos a(t) + C c (t) sin a(t), (4) 

and 

C D (t) = C N (t) sin o(t) - C c (t) cos a(t), (5) 

where a(t) is given by Eq. (3). These equations thus produced the corresponding 
time histories for lift and drag. Finally, the lift and drag results were 
Fourier analyzed to complete the data reduction process. 
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TABLE DESCRIPTION AND USAGE 


All of the unsteady data obtained in this experimental program are 
contained in Tables 3 through 10 in the form of Fourier coefficients. These 
tabulations consist of both the individual pressure time histories (Tables 3 
through 6), and the integrated load time histories (Tables 7 through 10). 

The tabulated responses for each case listed herein are limited to the first 
ten harmonic components. This provides sufficiently high accuracy for 
reproducing the measured results. Two different sets of Fourier coefficients 
are listed in these tables for each case. These correspond to two alternate 
expressions for the Fourier expansion of Cp(X,t). The first set of tabula- 
tions are the a n and b n coefficients from Eq. (2). The second set is 
from the alternate expression given by 

C (X,t) = c Q + 2 c n sin(nwt + 9 n ) (6) 

‘ n 


where the tabulated quantities, c n and ep n are the amplitude and phase angle 
coefficients of the individual harmonic components. These are related to a n 
and b n by the simple expressions 


c 


n 



(7) 


and 



The quantity, c Q , appearing in Eq. (6) represents the residual zeroth 
harmonic term and is identically equal to a Q of Eq. (2). 

The actual steady state part of the chordwise pressure distribution was 
obtained with separate instrumentation during testing and integrated on site 
to yield steady values of C^, C c , and C^. Since the scope of the 
original load analysis of Ref. 1 was limited to the integrated loads, the 
individual steady state pressures were not retrieved from the steady state 
data tapes. However, the steady state pressure integrations are included as 
part of the steady component of the integrated results (Tables 7 through 10). 

The unsteady pressure response data listings for each test case in 
Tables 3 through 6 consist of the 13 upper surface (top 2 rows) and 8 lower 
surface (bottom row) responses. Included at the top of each listing are the 
corresponding test parameter settings for identifying the particular test 


6 



case. These parameters include A, M, < 2 ^, f, and a. Each test case appearing 
in Tables 3 through 6 consists of two self-contained listings. One is in 
terms of the a n and b n coefficients (where Eq. (2) reconstructs the time 
histories) and the other is in terms of the c n and cp n coefficients (where 
Eq. (6) reconstructs the time histories). In addition, the data are grouped 
to highlight the effects of sweep. This is achieved by placing the swept 
wing counterpart result adjacent to the companion unswept result on facing 
pages. This is done for all cases wherever possible. Appropriate messages 
are supplied whenever the counterpart result is missing. 

The integrated load response data listings for each test case are 
contained in Tables 7 through 10. The arrangement of the test case results 
therein is the same as in Tables 3 through 6 except that both the unswept and 
swept counterparts appear on the same page (with appropriate messages supplied 
whenever one of the counterparts is missing). As in Tables 3 through 6, the 
data are listed both in terms of the cosine-sine (a n and b n ) and the 
amplitude-phase (c n and <P n ) Fourier coefficients and are set up on 
facing pages. 

Each of the integrated load components (C N , C c , C L , C D , and C M ) are listed 
in terms of the first eleven harmonic components (0 through 10) including the 
zeroth harmonic term. In these listings, the zeroth harmonic terra consists 
of the integrated result from the zeroth term of the individual unsteady 
pressures plus the steady state component which was measured separately 
from the unsteady response. 
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TIC MARKS AND NUMBERS INDICATE PRESSURE MEASURING STATIONS ALONG REFERENCE LINE, PERCENT CHORD 


Fig. 1 Airfoil Cross Section Showing Chordwise Measuring Stations Along Reference Line 
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TABLE 1 
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TABLE 2 

NOMINAL VALUES OF k c FOR BASIC TEST PROGRAM 



Notes: 

1. All values displayed were run at least once. 

2. Horizontal arrows on right column denote nominal values 
used for unswept runs. 

3. Boxed numbers denote nominal values used for swept runs. 

4. Diagonal arrows indicate matched values of k c . 
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TABLE 3 

(Notes 1 and 2) 


CHORDWISE PRESSURES: M c =0.30, a=8 deg 


a 

M 

k c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 

0 

.050 

8 

14-17 

0 

.100 

10 

18-21 

0 

.124 

12 

22-25 

9 

.050 

14 

26-29 

9 

.100 

16 

30-33 

9 

.124 

18 

34-37 

12 

.050 

20 

38-41 

12 

.100 

22 

42-45 

12 

.124 

24 

46-49 

15 

.050 

26 

50-53 

15 

.100 

28 

54-57 

15 

.124 

30 

58-61 


Notes : 

1. Unswept and swept counterparts appear on facing pages (A,B coefficients 
on first page pair and C,P coefficients on second page pair). 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via page numbers. 

3. Nominal values 

4. Pages here refer to the C N loops of Ref. 2. To obtain corresponding 
C c , C L , C D and C M paging use: 

PAGE C c = PAGE C N + 50; PAGE C L = PAGE C N + 100 

PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If C N is on page 8 of Ref. 2, then C c is on page 58, is on page 

108, and so on. 
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NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE > .0 DEQ 

PITCHINQ FREQUENCY * 4.00 HZ <K*.0501> PITCHING AMPLITUDE • B.O DEO 


FILE! 19 (SHEEP - .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 1U 

P 2U 

*9 

u 

c 

P 4U 

P su 

P 4U 

p 

7U 


A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.2437 2.3307 

-.3340 2.4321 

-.2247 2. 0628 

-.2202 1.3224 

-.1174 1.2140 

-.1332 1.0399 

-.0803 

1.0267 

2 

-1.0004 -.2331 

-.7246 -.2225 

-.4207 -.0869 

-.2049 -.0537 

-.1107 -.0146 

-.0894 -.0172 

-.0606 

-.0019 

3 

.0023 - . 0964 

-.0048 -.0303 

-.0221 -.0043 

-.0134 -.0024 

-.0116 

.0022 

-.0091 -.0010 

-.0078 

.0019 

4 

.0244 -.0044 

.0100 -.0048 

.0039 -.0040 

.0056 -.0004 

.0047 

.0008 

.0008 

.0006 

.0014 

.0001 

3 

-.0026 -.0047 

-.0001 -.0046 

-.0004 -.0054 

-.0018 -.0003 

.0008 -.0026 

.0023 -.0027 

.0013 

-.0026 

6 

-.0004 -.0024 

.0001 -.0013 

-.0005 -.0044 

-.0015 -.0002 

.0008 -.0014 

.0006 -.0013 

.0002 

-.0020 

7 

-.0043 -.0032 

.0012 -.0040 

-.0027 -.0060 

.0002 -.0013 

-.0013 -.0019 

.0008 -.0013 

-.0004 

-.0016 

B 

.0002 .0016 

-.0002 .0009 

-.0021 

.0002 

.0003 -.0001 

-.0010 -.0001 

-.0003 

.0003 

-.0000 

.0002 

9 

-.0012 .0017 

.0040 .0101 

*.0003 .0006 

.0011 .0049 

.0007 -.0007 

.0003 

.0021 

.0009 

.0007 

.0009 

.0007 

.0009 

.0007 

10 

• 0021 

.0050 

• 0008 

.0025 

.0017 

• 0030 

.0007 

• 0015 

• 0010 

.0019 


H 

P 8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.1004 

.8117 

-.0319 

.3301 

-.0134 

.3434 

.0032 

.1608 

.0040 

.0370 

.0024 

-.0074 

2 

-.0393 -.0044 

-.0090 

.0028 

.0003 

.0024 

.0096 

.0019 

.0103 

.0022 

-.0063 

-.0011 

3 

-.0070 

.0008 

-.0038 

.0018 

-.0033 

.0024 

-.0031 

.0030 

-.0020 

.0012 

-.0007 

-.0018 

4 

.0020 

.0006 

.0008 

.0005 

.0014 

.0007 

.0019 

.0008 

.0023 

.0016 

.0030 

.0009 

3 

.0019 -.0017 

,0020 

-.0016 

.0007 

-.0003 

-.0005 

.0006 

.0003 

.0000 

.0005 

.0000 

6 

.0002 -.0012 

-.0002 

-.0014 

.0000 

-.0004 

.0003 

.0007 

-.0001 

.0001 

.0001 

-.0003 

7 

.0007 -.0012 

.0006 

-.0011 

.0001 

-.0009 

-.0004 

-.0007 

.0002 

-.0001 

-.0001 

-.0004 

8 

-.0002 -.0003 

-.0004 

-.0011 

-.0004 

-.0002 

-.0004 

.0007 

.0001 

-.0002 

.0001 

.0001 

9 

.0005 

.0006 

-.0001 

.0001 

.0002 

-.0000 

.0003 

-.0001 

.0002 

.0001 

.0002 

-.0003 

10 

.0005 

.0015 

.0007 

.0006 

.0003 

.0010 

-.0002 

.0014 

.0000 

.0010 

.0003 

.0007 


H 

P 1L 

P 2L 

P 3L 

p 

4L 

P 3L 

P 6L 

p 

7L 

p 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.2749-2.0962 

.3478-2.1661 

.2394-2.3131 

.0833 

-.6982 

.0186 -.3819 

.0044 -.1850 

-.0077 

-.0691 

-.0047 

.0069 

2 

-.8910 -.2727 

-.3108 -.2080 

-.2867 -.10?? 

-.0358 

-.0223 

-.0033 -.0064 

.0072 -.0013 

.0079 

.0002 

-.0041 

-.0009 

3 

-.0337 

.039B 

-.0136 

.0246 

.0092 -.0043 

.0032 

.0001 

.0039 -.0028 

.0026 -.0015 

.0018 

-.0012 

-.0008 

• 0014 

4 

.0010 -.0012 

.0093 

.0050 

.0091 

.0039 

.0015 

.0002 

.0015 

.0009 

.0007 

.0011 

.0007 

• 0010 

.0003 

.0023 

5 

-.0030 -.0033 

.0001 -.0040 

.0037 -.0038 

-.0017 

.0008 

-.0006 

.0008 

-.0002 

.0001 

-.0003 

• 0000 

-.0003 

-.0003 

6 

-.0030 

• 0010 

-.000? 

.0027 

-.0013 

.0020 

- .0001 

.0002 

.0004 

.0002 

-.0001 

.0001 

-.0001 

-.0000 

-.0002 

-.0003 

7 

.0069 -.0013 

.0023 

.0012 

.0048 

.0000 

-.0005 

.0003 

.0003 

.0003 

.0003 -.0000 

• 0000 

- .0001 

-.0001 

-.oooo 

B 

-.0003 -.0029 

-.0002 -.0020 

-.0030 -.0063 

-.0004 

-.0006 

-.0006 -.0004 

-.0006 -.0004 

-.0007 

-.0001 

-.0011 

• Q001 

v 

.0010 -.0030 

.0008 -.0013 

-.0030 

.0001 

-.0004 

-.0004 

.0003 -.0000 

.0001 -.0000 

-.0003 

.0001 

-.0000 

.0003 

10 

-.0019 

.0073 

-.0027 

• 0034 

-.0007 

.0047 

-.0003 

.0007 

• 0002 

• 0010 

-.0005 

.0011 

-.0002 

• 0009 

-.0003 

.0009 
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01 
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4 
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8 
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2 
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NACA 0012 AIRFOIL 

MACH NUMBER * .30 MEAN INCIDENCE * .0 DEQ 

PITCHING FREQUENCY = 4.00 HZ (K-.0501) PITCHING AMPLITUDE ■ 8.0 DEO 


FILE1 19 (SHEEP • .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

P 

1 U 

P 

2 U 

P 

3 U 

P 

4 U 

P 

3 U 

P 

6 U 

P 

7 U 


c 

P 

C 

P 

c 

P 

c 

P 

c 

P 

c 

P 

c 

P 

1 

2. 3434 

334.0 

2.4380 

351.7 

2.0730 

353.8 

1.3383 

331.8 

1 .2196 

334.3 

1.0682 

332.8 

1.0298 

333.3 

2 

1 .0277 

236.8 

.7399 

233.0 

.4296 

238.3 

.2118 

235.3 

.1117 

262.3 

.0911 

259.1 

.0606 

268.2 

3 

.0964 

178.3 

.0305 

183.4 

.0223 

238.9 

.0136 

239.9 

.0118 

280.8 

.0092 

263.8 

.0080 

283.4 

4 

.0233 

104.7 

.0111 

115.7 

.0036 

136.0 

.0036 

93.8 

.0047 

80.1 

.0010 

52.3 

.0014 

86.8 

S 

.0034 

209.2 

.0046 

180.8 

.0034 

184.1 

.0019 

261.9 

.0027 

163.1 

.0033 

140.2 

.0030 

149.8 

6 

.0027 

194.0 

.0013 

174.8 

.0044 

186.4 

.0015 

263.1 

.0016 

148.4 

.0016 

138.1 

.0021 

173.5 

7 

.0068 

219.6 

.0042 

163.0 

.0063 

204.2 

.0016 

171.1 

.0023 

213.3 

.0017 

131 .6 

.0016 

192.4 

8 

.0016 

7.7 

.0009 

348.0 

.0021 

276.2 

.0003 

103.6 

.0010 

266.8 

.0004 

320.8 

.0002 

348.1 

9 

.0021 

323.7 

.0007 

331.3 

.0011 

134.9 

.0022 

12.7 

.0011 

51.3 

.0011 

33.0 

.0012 

31.1 

10 

.0109 

21.6 

.0030 

12.2 

.0054 

23.0 

.0026 

18.7 

.0033 

29.3 

.0016 

23.4 

.0022 

26.2 

H 


P 

BU 

P 

9 U 

P 10 U 

P 11 U 

P 12 U 

P 13 U 




C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 


1 


.8178 

332.9 

.3310 

336.6 

.3437 

337.8 

.1609 

1.8 

.0372 

4.0 

.0078 

161.9 


2 


.0398 

263.7 

.0094 

287.3 

.0024 

7.0 

.0098 

78.6 

.0106 

77.8 

.0064 

260.3 


3 


.0071 

276.7 

.0042 

294.6 

.0042 

304.3 ' 

.0043 

314.2 

.0023 

301.1 

.0020 

199.6 


4 


.0020 

73.9 

.0010 

39.0 

.0013 

63.7 

.0020 

66.0 

.0029 

57.9 

.0031 

74.2 


3 


.0023 

132.1 

.0023 

127.9 

.0009 

123.2 

.0008 

318.3 

.0003 

89.4 

.0003 

87.2 


A 


.0012 

170.9 

.0014 

189.4 

.0004 

175.3 

.0007 

24.3 

.0001 

323.2 

.0003 

170.1 


7 


.0014 

130.3 

.0012 

132.1 

.0009 

175.2 

.0008 

211.0 

.0002 

121.3 

.0004 

192.3 


a 


.0004 

216.6 

.0011 

200.1 

.0004 

246.6 

.0008 

332.2 

.0002 

137.8 

.0002 

32.8 


9 


.0008 

42.7 

.0001 

318.0 

.0002 

96.7 

.0003 

105.4 

.0002 

69.3 

.0006 

160.0 


10 


.0016 

18.3 

.0009 

33.0 

.0010 

13.6 

.0014 

352.5 

.0010 

1.7 

.0007 

23.4 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

2.1142 

172.3 

2.1939 

170.9 

2.3274 

174.1 

.7034 

173.0 

.3823 

177.2 

.1831 

178.6 

.0693 

186.4 

.0083 

323.8 

2 

.9318 

233.0 

.3316 

247.8 

.3071 

249.0 

.0422 

238.1 

.0072 

207.8 

.0073 

100.2 

.0079 

88.3 

.0042 

237.3 

3 

.0686 

330.6 

.0281 

331.1 

.0103 

113.8 

.0032 

88.1 

.0048 

123.7 

.0030 

119.3 

.0021 

123.3 

.0016 

330.7 

4 

.0016 

139.3 

.0103 

61.7 

.0099 

67.0 

.0015 

83.3 

.0017 

63.2 

.0013 

31.9 

.0012 

34.0 

.0023 

7.7 

3 

.0061 

235.3 

.0040 

178.2 

.0053 

133.3 

. .0019 

293.4 

• 0010 

319.7 

.0002 

286.3 

.0003 

270.4 

.0003 

222.6 

6 

.0032 

289.0 

.0028 

340.9 

.0024 

325.9 

.0003 

334.7 

.0004 

60.3 

.0001 

334.4 

.0001 

248.9 

.0004 

213.9 

7 

.0070 

100.8 

.0028 

64.4 

.0048 

89.9 

.0006 

300.4 

.0004 

47.3 

.0003 

92.6 

.0001 

166.7 

.0001 

249.2 

8 

.0029 

186.0 

.0020 

183.9 

.0072 

205.0 

.0007 

212.1 

.0007 

233.6 

.0007 

233.7 

.0007 

259.2 

.0011 

274.3 

9 

.0032 

161.2 

.0017 

152.0 

.0030 

272.3 

.0003 

221.3 

• 0003 

90.3 

.0001 

107. 1 

.0003 

295.4 

.0003 

333.7 

10 

.0078 

346.0 

.0044 

321.3 

.0047 

331.9 

.0008 

337.5 

.0010 

12.2 

.0012 

336.8 

.0009 

348.6 

.0009 

342.1 


r~ 


i 


j 



NACA 0012 AIRFOIL 


MACH NUMBER - .30 MEAN INCIDENCE » .0 DEO 

PITCHING FREQUENCY * 4.00 HZ <K*.0501> PITCHING AMPLITUDE > 8.0 DEG 


FILES 43 < SHEEP • 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANOLES (P) 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.4783 

333.1 

2.3822 

333.1 

2. 1678 

354.9 

1.6171 

333.2 

1.1894 

335.4 

1.1193 

333.7 

1.0313 

336.3 

2 

1.0103 

238.7 

.7484 

233.7 

.4069 

260.3 

.2002 

257.9 

.0929 

263.9 

.0812 

261.5 

.0497 

271.2 

3 

> 0867 

174.0 

.0464 

174.7 

.0093 

290.9 

.0117 

297.1 

.0085 

313.6 

.0049 

290.9 

.0033 

341.4 

4 

.0089 

247.8 

.0183 

248.2 

.0233 

262.3 

.0064 

244.2 

.0036 

260.2 

.0036 

282.3 

.0084 

273.8 

S 

.0044 

144.3 

.0023 

113.6 

.0021 

141.4 

.0037 

9.2 

.0016 

21.6 

.0018 

134.2 

.0027 

143.3 

6 

.0037 

18.2 

.0041 

53.9 

.0026 

34.8 

.0023 

234.8 

.0028 

102.8 

.0039 

39.7 

.0044 

63.3 

7 

.0033 

191.0 

.0039 

256.6 

.0011 

277.9 

.0010 

88.3 

.0038 

342.7 

.0026 

232.9 

.0013 

287.4 

8 

.0063 

33.1 

.0036 

18.5 

.0070 

26.8 

.0041 

312.0 

.0018 

343.3 

.0026 

23.6 

.0036 

25.1 

? 

.0020 

24.3 

.0018 

293.3 

.0017 

333.7 

.0026 

168.3 

.0022 

23.9 

.0031 

280.2 

.0015 

306.9 

ID 

.0013 

133.3 

.0030 

124.3 

.0024 

131.1 

.0012 

16.9 

.0029 

260.3 

.0013 

147.0 

.0011 

181.0 


H 

P 

8U 

P 

9U 

P10U 

PltU 

P12U 

P13U 

C 

P 

C 

P 

C 

P 

c 

p 

C 

P 

C 

P 

1 

.8197 

354.2 

.3443 

337.7 

.3384 

359.1 

• 1730 

3.3 

.0467 

11.3 

.0143 

164.8 

2 

.0284 

268.3 

.0051 

310.7 

.0034 

62.4 

• 0135 

83.1 

.0119 

82.2 

.0133 

235.0 

3 

.0031 

306.3 

.0044 

328.2 

.0039 

337.3 

.0036 

348.6 

.0029 

330.3 

.0010 

236.3 

4 

.0027 

344.1 

.0033 

279.5 

.0037 

275.9 

.0040 

273.0 

.0012 

321 .9 

.0023 

33.6 

3 

.0019 

133.3 

.0009 

136.6 

.0003 

143.6 

.0002 

213.3 

.0006 

163.7 

.0001 

30.1 

6 

.0056 

39.6 

.0004 

53.6 

.0004 

75.3 

• 0005 

93.0 

.0003 

97.6 

.0001 

77.0 

7 

.0013 

246.8 

.0004 

263.3 

.0004 

258.6 

.0004 

231.1 

.0006 

322.9 

.0002 

329.1 

8 

.0037 

13.8 

.0005 

41.8 

.0006 

20.7 

.0008 

7.3 

.0001 

298.9 

.0004 

33.0 

9 

.0019 

288.2 

.0004 

78.7 

.0003 

71.5 

.0001 

47.0 

.0002 

233.4 

.0002 

221.3 

10 

.0017 

134.9 

.0004 

133.0 

.0006 

174.0 

• 0007 

183.9 

.0002 

24.2 

.0001 

328.6 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 3L 

P 6L 

P 7L 


C P 

C P 

C P 

C P 

C P 

C P 

C P 


1 

2.0382 

174.2 

2.0033 

172.6 

1.1670 

171.5 

.7192 

174.8 

.3760 

17B.8 

.1793 

181.3 

.0638 

191.3 

.0196 

336.3 

2 

.8669 

233.8 

.4837 

231 . 1 

.1374 

247.0 

.0393 

242.2 

.0050 

1B2.9 

.0091 

96.1 

.0097 

92.8 

.0135 

246.4 

3 

.0629 

332.4 

144.7 

.0196 

330.0 

.0036 

32.2 

.0043 

124.0 

.0042 

136.5 

.0038 

122.6 

.0035 

133,2 

.0020 

23.7 

4 

.0096 

.0124 

103.4 

.0087 

101.3 

.0032 

114.3 

.0010 

142.3 

.0013 

118.5 

.0006 

UM 


n-.i 

3 

.0073 

295.0 

,5049 

339.9 

.0039 

333.0 

.0013 

347. 1 

.0012 

344.9 

.0008 

.4 

.0005 

6 

.0043 

333.2 

.0044 

279.3 

.0032 

265.2 

.0006 

233.4 

.0003 

133.9 

. 0008 

243.4 

.0005 

260.6 

.0006 

213.3 

7 

.0046 

43.4 

.0059 

333.9 

.0008 

45.6 

.0014 

355.5 

.0009 

23.0 

.0004 

62.9 

.0001 

256.0 

.0002 

171.9 

8 

.0041 


.0038 

149.2 

.0024 

193.8 

.0018 

207.9 

.0005 

191.8 

.0006 

201.0 

.0003 

238.8 

.0002 

.0003 

? 82 :i 

9 

.0008 

.0013 

173.8 

.0007 

149.4 

.0002 

146.2 

.0002 

323.9 

.0001 

79.9 

.0004 

219.6 

10 

.0013 

147,8 

.0038 

137.2 

.0017 

164.3 

.0012 

107.1 

.0009 

72.0 

.0005 

107.9 

.0003 

67.8 

.0003 

358.7 
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NACA 0012 AIRFOIL 

MACH NUMBER • .30 MEAN INCIDENCE > .0 DEO 

PITCHING FREQUENCY ■= 0.00 HZ <K*. 10021 PITCHING AMPLITUDE 


file: 

20 (SWEEP ■ .0) 












FOURIER COSINE (A) 

AND SINE ( B) 

COEFFICIENTS 




h 

P 1U 

P 2U 

P 3U 

P 4U 

P 

3U 

P 4U 

P 

7U 


A B 

A 8 

A B 

A B 

A 

B 

A B 

A 

B 

i 

-.4734 2.2411 

-.4474 2.3292 

-.4100 2.0049 

-.4033 1.4438 

-.2078 

1.1797 

-.2441 1.0121 

-.1493 

.9937 

2 

-.9094 -.3744 

-.4273 -.3792 

-.3841 -.1540 

-.1777 -.0979 

-.0994 

-.0323 

-.0754 -.0399 

-.0347 

-.0131 

3 

.0290 -.0874 

.0124 -.0431 

-.0214 -.0113 

-.0183 -.0101 

-.0148 

-.0021 

-.0133 -.0081 

-.0101 

.0014 

4 

.0104 -.0117 

.0039 -.0075 

-.0058 -.0037 

.0017 -.0015 

-.0015 

.0022 

-.0008 -.0004 

-.0022 

.0019 

5 

.0017 -.0103 

.0009 -.0048 

.0040 -.0044 

-.0004 -.0047 

.0012 

-.0034 

.0043 -.0011 

.0029 

-.0034 

6 

-.0030 .0032 

-.0053 .0038 

-.0023 .0049 

-.0021 -.0004 

-.0001 

.0037 

-.0004 .0013 

-.0000 

.0022 

7 

-.0039 -.0024 

.0014 -.0014 

.0010 -.0023 

-.0004 .0028 

.0004 

.0004 

.0004 .0018 

.0023 

.0013 

8 

-.0033 .0070 

-.0077 .0021 

-.0049 .0033 

-.0023 .0024 

-.0012 

.0032 

-.0017 .0021 

-.0005 

.0024 

9 

-.0043 -.0020 

-.0012 -.0028 

.0001 -.0012 

-.0030 .0011 

-.0007 

.0007 

-.0013 .0003 

-.0003 

.0003 

to 

-.0008 .0023 

-.0023 .0013 

-.0020 .0012 

-.0009 .0013 

-.0003 

.0009 

-.0012 .0008 

-.0004 

.0004 


H 

P 

8U 

P 

?u 

P10U 

P11U 

P12U 

P13li 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

t 

-.1777 

.7794 

-.0474 

.3133 

-.0134 

.3328 

.0148 

.1324 

.0122 

.0323 

.0030 

-.0099 

2 

-.0323 

-.0158 

-.0049 

-.0023 

.0020 

-.0013 

.0108 

.0000 

.0113 

.0027 

-.0037 

-.0007 

3 

-.0093 

- • 0020 

-.0034 

.0022 

-.0032 

.0022 

-.0048 

.0022 

-.0014 

.0018 

.0008 

-.0018 

4 

-.0020 

.0010 

-.0007 

.0018 

-.0002 

.0017 

.0003 

.0014 

.0001 

.0028 

.0004 

.0014 

5 

.0032 

-.0014 

.0020 

-.0010 

.0001 

-.0010 

-.0018 

-.0009 

.0000 

-.0008 

-.0008 

-.0004 

6 

-.0002 

.0015 

.0013 

.0007 

.0009 

.0003 

.0004 

,0000 

.0007 

.0001 

.0007 

-.OOCi 

7 

.0010 

.0013 

.0014 

.0007 

.0010 

.0001 

.0003 

-.0004 

.0002 

-.0000 

.0002 

-.0000 

8 

-.0009 

.0019 

.0014 

.0003 

.0004 

-.0002 

-.0003 

-.0010 

.0004 

.0001 

-.0001 

.0004 

9 

-.0007 

.0002 

-.0003 

.0002 

-.0002 

.0001 

.0001 

• 0000 

.0000 

-.0000 

.0001 

-.0000 

10 

-.0003 

.0003 

.0001 

.0004 

.0000 

-.0003 

-.0001 

-.0009 

-.0002 

.0002 

.0003 

.0001 


H 

P 1L 

P 

2L 

P 3L 

P 4L 

P 3L 

P 4L 

P 7L 

P BL 


A B 

A 

B 

A B 

A B 

A B 

A B 

A B 

A B 

1 

.4437-2.0172 

.3939- 

2.0473 

.4034-2.2754 

.1444 -.4714 

.0204 -.3729 

-.0003 -.1790 

-.0184 -.0478 

-.0103 .0047 

2 

-.7940 -.3907 

-.4291 

-.2944 

-.2430 -.1449 

-.0238 -.0241 

.0013 -.0085 

.0108 -.0022 

.0112 -.0028 

-.0007 -.0039 

3 

-.0134 .0367 

.0024 

.0307 

.038? .0077 

.0070 .0014 

.0077 -.0028 

.0038 -.0021 

.0024 -.0024 

-.0008 .0002 

4 

.0190 -.0293 

.0230 

-.0073 

.0087 -.0080 

.0041 -.0033 

.0014 -.0009 

.0006 -.0009 

.0001 -.0002 

.0004 .0002 

3 

-.0034 -.0127 

.0021 

-.0103 

-.0036 -.0094 

-.0024 -.0014 

-.0004 -.0004 

.0001 -.0005 

.0005 -.0007 

.0002 -.0017 

6 

.0018 -.0033 

.0028 

-.0025 

-.0048 -.0075 

.0006 -.0013 

-.0006 -.0005 

-.0010 -.0004 

-.0002 .0005 

-.0006 -.0006 

7 

.0032 -.0044 

.0020 

-.0042 

-.0133 -.0134 

-.0006 -.0020 

-.0008 -.0000 

-.0005 -.0001 

.0017 .0013 

-.0000 -.0002 

R 

-.0004 -.0024 

.0023 

-.0024 

.0163 .0023 

.0001 -.0014 

-.0012 -.0001 

-.0012 -.oooi 

-.0026 -.0008 

-.0003 .0001 

9 

-.0003 -.0013 

.0007 

-.0012 

.0050 .0007 

.0000 -.000? 

.0005 -.0006 

-.0001 -.0002 

-.0010 -.0004 

-.0002 -.0002 

10 

.0011 .0003 

.0018 

-.0001 

.0045 .0009 

.0003 -.0009 

-.0003 -.0002 

-.0001 -.0002 

-.0004 -.0003 

-.0002 -.0003 


I 



rooo*- 

0000* 

9000 * 

0000* - 

► 000* 

► 000*- 

SOOO* >000* 

8000*- 9000*- 

1000* 

8000*- 

1000’ 

6000* 

ZIOO*- 9000* 

01 

sooo* 

2000* 

0000*- 1000*- 

1000*- 1000* 

1000’- 1000’ 

► 000* 

sooo*- 

1100’ 

9000*- 

EIOO* 

6100 * 

ZIOO* 

zzoo* 

A 

0100* 

ZOOO*- 

sooo* 

0000* 

£000* 

£000’- 

0000*- 1000*- 

COOO* 

6000* 

ZIOO’ 

0100* 

9Z00 * 

zooo* 

► 000* 

EIOO*- 

a 

EOOO* 

8000*- 

tooo*- tooo*- 

9000*- 1000*- 

9000*- ZOOO*- 

sooo*- rooo*- 

8000’- EOOO’ 

IZOO*- MOO*- 

tEOO*- ZOOO* 

z. 

zooo*- 

Z 000* 

ZOOO*- 0000* 

ZIOO*- EOOO * 

6000*- COOO*- 

I 100’- 9100* 

EZOO * - 9100’ 

6000* 

1-000* 

8900* 

SOOO*- 

9 

£000* 

0100* 

0100* 
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NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE » .0 DEO 

PITCHING FREQUENCY « 8.00 HZ <K>.1002> PITCHING AMPLITUDE > 8.0 DEO 


FILEI 20 (SHEEP ■ .01 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

p 

3U 

P 

6U 

P 

7U 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

1 

2.3103 

348.1 

2.4230 

344.0 

2.0464 

34B.4 

1.3183 

344.6 

1.1979 

330.0 

1.0412 

346.4 

1.0048 

331.4 

2 

.9843 

247.3 

.7331 

238.9 

.4139 

248.2 

.2029 

241.2 

.1047 

232.0 

.0833 

242.1 

.0386 

233.1 

3 

.0923 

161.2 

.0468 

164.6 

.0242 

242.2 

.0211 

241.4 

.0149 

262.0 

.0157 

239.1 

.0103 

279.2 

4 

.0157 

137.8 

.0083 

132.3 

.0082 

223.6 

.0023 

132.2 

.0026 

323.6 

.0010 

234.4 

.0029 

311.4 

3 

.0107 

170.6 

.0101 

118. 1 

.0061 

139.1 

.0047 

184.3 

.0036 

160.6 

.0044 

104.3 

.0043 

139.7 

6 

.0044 

317.0 

.0080 

316.5 

.0033 

332.3 

.0022 

233.0 

.0037 

338.3 

.0013 

335.9 

.0022 

338.8 

7 

.0047 

236.0 

.0021 

129.9 

.0027 

137.6 

.0028 

347.4 

.0008 

43.3 

.0018 

13.7 

.0029 

59.0 

? 

:88S5 


.0080 

.0030 

285.2 

202.7 

.0058 

.0012 

195:2 

.0035 

.0032 

317.8 

290.6 

.0034 

.0010 

559:1 

.0027 

.0013 

im 

.0024 

.0006 

538:* 

10 

.0024 

342.6 

.0027 

298.7 

.0024 

301.2 

.0018 

331.0 

.0010 

341.6 

.0014 

302.9 

.0007 

324.6 

H 


P 

au 

P 

9U 

P10U 

PI1U 

P12U 

P13U 




c 

p 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 


1 


.7994 

347.2 

.3133 

334.7 

.3332 

357.4 

• 1333 

6.3 

.0337 

13.2 

.0111 

133.4 


2 


.0362 

244.1 

.0074 

230.0 

.0023 

122.7 

• 0108 

90.0 

.0117 

76.4 

.0038 

239. B 


3 


.0096 

238.2 

.0060 

291.1 

.0036 

292.7 

.0053 

294.3 

.0024 

317.8 

.0020 

134.6 


4 


.0023 

297.1 

.0019 

338.7 

.0017 

332.9 

• 0017 

9.4 

.0028 

2.4 

.0015 

23.1 


3 


.0033 

113.0 

.0022 

117.3 

.0010 

173.9 

• 0020 

243.4 

.0008 

176.4 

.0009 

242.4 


6 


.0013 

330.7 

.0013 

63.2 

.0010 

69.7 

• 0006 

86.8 

.0007 

83.4 

.0007 

97.6 


7 


.0016 

38.1 

.0018 

63.6 

.0010 

86.3 

• 0007 

134.2 

.0002 

91 .6 

.0002 

97.2 


8 


.0021 

333.8 

.0016 

72.5 

.0007 

110.8 

.0010 

196.3 

.0004 

68.0 

.0004 

340.4 


9 


.0008 

283.4 

.0003 

290.4 

.0002 

297.6 

• 0001 

63.3 

.0001 

128.7 

.0001 

98.2 


10 


.0004 

309.3 

.0004 

20.7 

.0003 

171.1 

.000? 

183.7 

.0003 

320.2 

.0003 

63.1 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

2.0639 

167.3 

2.1313 

163.9 

2*3113 

169.9 

.6870 

167.9 

• 3734 

176.9 

.1790 

180.1 

.0703 

193.4 

.0124 

302.3 

2 

.8867 

243.9 

.3213 

233.4 

• 2844 

239.4 

.0367 

224.7 

.0086 

171.5 

.0111 

101.7 

.0116 

104.1 

.0039 

189.7 

3 

.0388 

344.8 

.0308 

4.4 

.0397 

78.8 

.0072 

78.4 

.0082 

109.8 

.0043 

118.4 

.0034 

133.9 

.0008 

280.4 

4 

.0349 

147.1 

.0242 

107.7 

• Oil? 

132.6 

.0053 

128.7 

• 0016 

122.7 

.0011 

14S.1 

.0002 

149.6 

.0003 

63.3 

3 

.0132 

194.9 

.0105 

168.5 

• 0101 

200.7 

.0027 

240.1 

.0006 

220.7 

.0003 

168.7 

.0008 

143.6 

.0017 

172.3 

6 

.0038 

151.4 

.0038 

131.8 

.0089 

212.5 

.0015 

133.0 

.0007 

230.3 

.0011 

249.4 

.0003 

341.3 

.0009 

226.2 

7 

.0036 

143.3 

.0047 

134.3 

.0217 

224.7 

.0020 

193.8 

• 0008 

269.7 

.0005 

239.0 

.0021 

32.9 

.0002 

J00.4 

8 

.0023 

193.0 

.0036 

136.1 

• 0165 

81.8 

.0014 

175.5 

.0012 

26S.S 

.0012 

263.6 

.0028 

253.1 

.0003 

286.4 

9 

.0016 

197.1 

.0014 

149.2 

.0030 

82.3 

.0009 

179.6 

• 0008 

139.8 

.0002 

206.4 

.0011 

246.3 

.0003 

223.6 

10 

.0012 

77.2 

.0018 

92.2 

.0046 

79.2 

.0009 

159.3 

.0004 

236.9 

.0002 

197.1 

.0007 

246.3 

.0004 

217.1 
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NACA 0012 AIRFOIL 

HACH NUMBER • .30 MEAN INCIDENCE - .0 DEO 

PITCHING FREQUENCY = 8.00 H2 (K-.1002) PITCHING AMPLITUDE ■ B.O DEO 


FILE! 43 (SHEEP • 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

su 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

c 

p 

c 

P 

c 

P 

1 

2.3128 

349.7 

2.6119 

346.2 

2.1915 

350.1 

1 .6379 

346.9 

1.2013 

351.6 

1.1320 

348.0 

1.0348 

352.8 

2 

1.0313 

248.3 

.7552 

241.4 

.3964 

24B.7 

.2029 

242.0 

.0905 

250.6 

.0815 

244.6 

.0430 

254.3 

3 

.0940 

156.9 

.0399 

154.8 

.0139 

289.8 

.0168 

278.7 

.0116 

287.7 

.0094 

276.5 

.0087 

310.2 

4 

.0138 

196.6 

.0163 

223.8 

.0131 

257.4 

.0067 

211.4 

.0032 

328.9 

.0031 

304.0 

.0066 

316.5 

3 

.0131 

81.8 

.0093 

38.8 

.0064 

42.4 

.0074 

13.0 

.0028 

59.4 

.0025 

77.0 

.0027 

87.4 

6 

.0168 

333.6 

.0203 

316.5 

.0146 

331.7 

.0057 

285.1 

.0066 

8.2 

.0069 

339.6 

.0078 

.4 

7 

.0038 

208.6 

.0059 

193.6 

.0035 

199.6 

.0016 

.3 

.0037 

301.2 

.0021 

233.9 

.0013 

243.6 

0 

.0019 

77.2 

.0057 

86. 1 

.0037 

89.7 

.0026 

210.7 

.0017 

112.3 

.0010 

5.1 

.0016 

63.8 

9 

.0030 

60.7 

.0077 

89.3 

.0043 

112.8 

.0060 

92.7 

.0005 

317.4 

.0021 

180.2 

.0022 

140.6 

10 

.0023 

27B.7 

.0013 

236.2 

.0014 

281.8 

.0037 

274.7 

.0011 

236.3 

.0003 

306.0 

.0005 

67.8 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 


1 


.8256 

349.4 

.5466 

356.7 

.3567 

339.9 

.1704 

10.3 

.0514 

27.3 

.0187 

148.9 


2 


.0241 

243.7 

.0019 

159.1 

.0110 

91.7 

.0213 

87 • 1 

.0145 

80.4 

.0097 

232.7 


3 


.0087 

296.4 

.0070 

312.1 

.0055 

317.6 

.0042 

327.0 

.0029 

293.7 

.0017 

207.3 


4 


.0057 

339.4 

.0025 

304.4 

.0018 

313.3 

.0012 

331.2 

.0007 

23.9 

.0022 

31.0 


3 


.0029 

73.3 

.0022 

116.4 

.0005 

161.7 

.0017 

272.6 

.0008 

153.5 

.0006 

256.4 


6 


.0082 

340.6 

.0022 

.9 

.0017 

19.0 

.0015 

44.9 

.0004 

352.0 

.0002 

205.6 


7 


.0011 

231.7 

.0003 

252.4 

.0002 

299.3 

.0003 

333.0 

.0004 

252.9 

.0007 

.5 


B 


.0025 

325.6 

.0002 

73.9 

.0004 

51.3 

.0007 

44.8 

.0004 

39.1 

.0007 

38.4 


9 


.0030 

166.1 

.0011 

124.9 

.0009 

112.7 

.0008 

94.5 

.0002 

117.2 

.0005 

116.8 


10 


.0006 

90.1 

.0006 

70.6 

.0005 

123.4 

.0008 

154.7 

.0004 

94.8 

.0004 

158.3 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 


C 

P 

C 

P 

C 

P 

c 

P 

1 

2.0868 

169.6 

2,0336 

166.4 

1 . 1292 

167.5 

.7240 

170.3 

2 

.8861 

247.3 

.4932 

239.8 

.1393 

240.8 

.0364 

231.2 

3 

.0335 

333.4 

.0128 

342.3 

.0067 

116.7 

.0090 

126.2 

4 

.0229 

146. B 

.0164 

109.1 

.0110 

97.0 

.0039 

114.1 

3 

.0112 

229.4 

.0099 

224.0 

.0087 

262.3 

.0037 

271 . 1 

6 

.0049 

334.7 

.0010 

23.5 

.0028 

144.9 

.0020 

125.5 

7 

.0034 

176.0 

.0026 

213.1 

.0008 

158.8 

.0005 

214.0 

8 

.0016 

283.7 

.0027 

14.7 

.0020 

30.6 

.0009 

76.6 

9 

.0023 

61.1 

.0021 

32.9 

.0012 

333. 1 

. 0006 

310.2 

10 

.0014 

155.8 

.0007 

83.9 

.0008 

279.6 

.0010 

217.5 


P 

5L 

P 

6L 

P 

7L 

P 

8L 

C 

P 

C 

P 

C 

P 

C 

P 

.3803 

179.1 

.1809 

183.3 

.0686 

201.1 

.0223 

319. B 

.0070 

130.8 

.0126 

90.7 

.0135 

92.4 

.0094 

215.8 

.0072 

140.3 

.0049 

136.0 

.0043 

130.2 

.0024 

42.9 

.0011 

113.6 

.0013 

112.9 

.0006 

99.6 

.0026 

24.3 

.0009 

22.3 

.0014 

330.5 

.0011 

24. B 

.0011 

75.2 

.0009 

193.1 

.0012 

166.1 

.0007 

179.4 

.0007 

167.0 

.0006 

200.7 

.0006 

191.0 

.0006 

224.8 

.0008 

292.9 

.oooi 

261.2 

.0004 

296.2 

.0001 

4.3 

.0012 

323.3 

. 0001 

119.7 

.0002 

120.5 

.0001 

256.6 

.0003 

17.0 

.0006 

42.0 

.0006 

308.7 

.0006 

336.1 

.0003 

179.5 



NACA 0012 AIRFOIL 

MACH NUMBER » .30 MEAN INCIDENCE ■ .0 DEO 

PITCHING FREQUENCY «10.00 HZ <K*. 12471 PITCHING AMPLITUDE • 8.0 DEO 


FILE! 21 (SHEEP « .0) 

FOURIER COSINE <A> AND SINE <B> COEFFICIENTS 


H 

P 1U 

P 2U 

P 3U 

P 4U 

P 

5U 

P 6U 

P 

7U 


A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.3326 2.2270 

-.7838 2.2784 

-.4693 1.9847 

-.4718 1.4343 

-.2333 

1.1707 

-.2827 1.0026 

-.1648 

.9827 

2 

-.8770 -.4611 

-.5771 -.4345 

-.3701 -.1878 

-.1658 -.1243 

-.0970 

-.0433 

-.0693 -.0479 

-.0373 

-.0209 

3 

.0441 -.0744 

.0232 -.0330 

-.0139 -.0092 

-.0120 -.0064 

-.0115 

-.0009 

-.0036 -.0067 

-.0118 

.0043 

4 

.0113 -.0192 

.0072 -.0107 

-.0043 -.0105 

•0005 -.0032 

-.0019 

.0005 

-.0027 -.0016 

-.0039 

.0009 

3 

.0114 

• 0013 

.0109 

.0066 

.0089 -.0006 

.0043 

.0045 

• 0063 

-.0006 

.0070 

.0020 

.0068 

-.0013 

6 

.0019 

.0034 

-.0035 

.0103 

-.0004 

• 0053 

-.0024 

.0038 

.0003 

.0052 

-.0012 

• 0032 

-.0004 

.0086 

7 

-.0033 

.0005 

-.0011 

.0004 

.0001 

• 0013 

-.0015 

.0020 

.0009 

.0031 

-.0008 

.0024 

.0013 

.0013 

8 

-.003? 

.0013 

-.0023 -.0012 

-.0013 

.0023 

-.0017 -.0019 

-.0004 

.0020 

-.0009 

.0002 

-.0003 

.0016 

f 

. .0002 -.0020 

.0017 -.0024 

.0003 -.0033 

.0010 

.0017 

-.0004 

.0001 

-.0009 -.0013 

-.0002 

-.0002 

to 

.0003 

.0018 

-.0004 

.0016 

.0009 -.0013 

-.0021 

.0023 

.0002 

.0005 

-.0011 

.0011 

.0001 
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ro 

3 

-.0077 

-.0006 

-.0047 
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-.0032 
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-.0035 

.0025 

-.0002 

-.0006 
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-.0021 

.0002 

-.0010 

.0024 
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-.0002 
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• 0009 
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.0033 

• 0023 

.0040 
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-.0012 
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-.0003 
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4 
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• 0026 

.0013 

.0012 

• 0013 

• 0016 

• 0013 

.0021 

• 0012 

.0014 

• 0017 

• 0032 


7 

-.0000 

• 0024 

.0020 

• 0014 

• 0014 

.0000 

.0007 

-.0014 

.0004 

-.0001 

.0001 

• 0000 


8 

-.0003 

.0012 

.0012 

• 0006 

.0007 

.0001 

.0002 

-.0003 

-.0001 

.0004 

.0002 

• 0008 
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.0001 

.0007 

-.0003 

• 0001 

-.0000 

• 0004 

• 0003 

.0007 

-.0001 

-.0000 

• 0001 

• 0002 


10 

-.0008 

.0008 
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• 0002 
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-.0005 

• 0009 
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• 0001 
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• 0001 

-.0001 


H 

P 1L 
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P 

3L 

P 4L 

P 5L 

P 6L 

P 

7L 

P BL 


A • 

A B 

A 

B 

A B 

A B 

A B 

A 

B 

A B 
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.3104-2.0127 

.6989-2.0383 

.4630- 

-2.2866 

.1632 -.6612 

.0140 -.3709 

-.0059 -.1764 

-.0260 

-.0672 

-.0130 .0073 

2 

-.7752 -.4307 

-.4016 -.3304 

-.2374 

-.1417 

-.0252 -.0234 

.0007 -.0033 

.0094 .0032 

.0104 

.0019 

-.0013 .0007 

3 

-.0238 .0339 

-.0062 ,0281 

.0226 

.0126 

.0071 .0008 

.0047 -.0015 

.0033 -.0013 

.0017 

-.0018 

.0002 .0003 

4 

.0269 -.0219 

•0266 .0023 

.0215 

-.0022 

.0045 -.0010 

.0018 -.0002 

.0006 .0001 

.0009 

.0003 

.0002 .0011 

5 

-.0077 -.0123 

-.0002 -.0116 

-.0040 

-.0035 

-.0049 -.0020 

-.0012 .0015 

-.0007 .0013 

.0002 

• 0009 

.0009 -.0001 

6 

-.0011 .0092 

.0026 -.0007 

.0988 

-.1854 

.0012 -.0011 

-.0001 -.0020 

.0000 -.0016 

-.0078 

.0182 

•0009 -.0003 

7 

.0032 -.0043 

.0037 -.0029 

.0039 

-.0077 

-.0001 -.0021 

-.0016 -.0006 

-.0009 -.0004 

-.0004 

.0001 

•0002 -.0002 

8 

-.0034 -.0030 

.0004 -.0024 

.0012 

-.0043 

-.0001 -.0010 

-.0006 -.0002 

-.0005 -.0004 

-.0007 

.0003 

-.0002 -.0003 

9 

-.0003 .0005 

-.0009 -.0001 

-.0004 

-.0038 

-.0000 -.0001 

.0003 -.0000 

.0001 .0001 

.0002 

.0001 

.0002 -.0002 

10 

-.0003 .0023 

.0008 .0003 

.0027 

-.0022 

.0006 -.0001 

-.0006 -.0005 

-.0003 -.0006 

-.0004 

-.0004 

.0003 -.0002 
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NACA 0012 AIRFOIL 


ro 

■O' 


MACH NUMBER > .30 MEAN INCIDENCE > .0 DEO 

PITCHINO FREQUENCY >10.00 HZ <K>. 12471 PITCHING AMPLITUDE ■ S.O DEO 


FILE! 21 (SHEEP • .0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

2.2943 

344.1 

2.4102 

341.0 

2.0413 

344.7 

1.3100 

341.8 

1.1937 

348.7 

1.0417 

344.3 

.9944 

330.3 

2 

.9908 

242.3 

.7344 

231.8 

.4130 

243.1 

.2072 

233.1 

.1042 

245.9 

.0842 
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230.0 

3 
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144.3 
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241.9 
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219.7 
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19.3 
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1 

.7932 

343.2 

.3107 

333.0 
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338.4 

.1321 

10.1 

.0339 

19.3 

.0127 

149.4 

2 
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233.1 
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24B.8 
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113.8 
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84.4 
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70.3 
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277.1 
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242.7 
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151.1 
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38. 7 
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31 .8 
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40.3 

.0037 

28.1 
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.0004 
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2.0744 

143.8 

2.1340 
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2.3330 

140.6 

.6013 

144.0 

• 3712 

177.8 

.1763 

181.9 

.0720 
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.0149 

299.2 

2 

.8849 

240.9 
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227.1 
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.0011 

9.3 

5 
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• 0016 

179.2 

• 0190 

334.8 

.0009 

107.7 

7 
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153.2 
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282.3 
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0 
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164.3 
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• 0007 
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292.1 
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213.9 

9 
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323.2 
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240.3 

.0038 

106.3 
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209.8 
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94.4 

.0001 

48.3 

.0002 

72.3 
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1 33 . 0 

10 
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352.7 

• 0010 

37.4 

.0033 

128.6 

.0006 

99.4 

• 0000 

224.8 

• 0007 

202.4 
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228.7 
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NACA 0012 AIRFOIL 

HACH NUMBER - .30 MEAN INCIDENCE > .0 DEG 

PITCHING FREQUENCY >10.00 HZ (K>.1247) PITCHING AMPLITUDE - 8.0 DEO 


FILE! 44 (SHEEP - 30.0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES <P> 
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2U 
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3U 
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4U 
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5U 
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4U 

P 
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C 

P 

c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

1 

2.4014 

348.2 

2.4980 

343.8 

2.2544 

348.4 

1.4829 

344.4 

1 ,2333 

330.2 

1.1377 

343.4 

.9989 

344.4 

2 

1.0933 

247.1 

.8242 

239.3 

.4333 

250.0 

.2334 

241.2 

.1129 

234.4 

.1033 

243.4 

.0710 

248.8 

3 

.0939 

177.8 

.0393 

183.2 

.0428 

240.4 

.0340 

254.2 

.0233 

271.8 

.0172 

247.1 

.0139 

239.8 

4 

.0438 

141.2 

.0349 

130.2 

.0224 

180.8 

.0130 

135.4 

.0034 

144.1 

.0049 

101.8 

.0024 

43.3 

S 

.0213 

74.8 

.0192 

44.2 

.0102 

41.7 

.0099 

8.4 

.0043 

34.3 

.0075 

72.2 

.0043 

45.3 

4 

.0140 

332.1 

.0173 

7.9 

.0041 

333.3 

.0014 

25.2 

.0044 

29.8 

.0073 

344.4 

.0048 

348.2 

7 

.0013 

198.3 

.0022 

189.0 

.0008 

23.8 

.0033 

331.2 

.0015 

334.0 

.0011 

85.9 

.0007 

73.4 

8 

.0008 

110.4 

.0027 

112.0 

.0017 

59.7 

.0033 

180.4 

.0021 

94.7 

.0034 

33.2 

.0018 

359.4 

9 

.0033 

30.8 

.0034 

4.1 

. 0037 

14.3 

.0038 

30.4 

.0020 

338.4 

.0017 

140.0 

.0012 

151.7 

to 

.0031 

303.3 

.0041 

278.3 

.0010 

40.9 

.0033 

248.2 

.0004 

231.4 

.0007 

309.4 

.0009 

303.9 
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P 

8U 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 




C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.8403 

347.4 

.3409 

334.3 

.3411 

.3 

.1481 

14.9 

.0340 

31.4 

.0194 

150.2 


2 


.0392 

237.1 

.0103 

294.8 

.0070 

21 . 1 

,0145 

39.4 

.0134 

53.3 

.0085 

240.8 


3 


.0134 

273.9 

.0128 

302.4 

.0094 

309.2 

.0043 

323.2 

.0047 

309.9 

.0017 

240.4 


4 


.0032 

351.7 

.0029 

289.2 

.0013 

304.9 

.0008 

55.8 

.0019 

334.7 

.0019 

357.4 


5 


.0033 

55.5 

.0024 

89.7 

.0014 

145.5 

.0027 

192.3 

.0012 

148.0 

.0007 

248.4 


4 


.0044 

350.3 

.0018 

44.7 

.0021 

113.2 

.0033 

134.8 

.0021 

74.1 

.0007 

54.3 


7 


.0003 

32.4 

.0011 

104.4 

.0003 

97.9 

.0003 

298.4 

.0004 

324.2 

.0003 

334.3 


8 


.0021 

294.4 

.0010 

242.3 

.0021 

247.5 

.0032 

275.4 

.0009 

231.8 

.0008 

347.7 


9 


.0007 

131.4 

.0012 

105.2 

.0005 

84.2 

.0005 

343.0 

.0004 

42.3 

.0003 

150.4 


10 


.0011 

303.7 

.0007 

38.3 

.0007 

81 . 1 

.0009 

100.0 

.0003 

20.8 

.0004 

198.3 
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P 

C 

P 

C 

P 

C 

P 

1 

2.1347 

147.4 

2.0844 

143.8 

1.1300 

144.7 

.7348 

149.1 

2 

.8983 

244.3 

.4958 

235.0 

.1555 

228.0 

.0357 

227.3 

3 

.0470 

347. 1 

.0234 

37.3 

.0237 

91.4 

.0159 

105.4 

4 

.0419 

150.2 

.0258 

118.7 

.0204 

102.1 

.0058 

123.4 

3 

.0219 

182.8 

.0159 

145.1 

.0089 

158.9 

.0053 

227.9 

4 

.0134 

210.9 

.0239 

189.4 

.0047 

194.3 

.0024 

192. 7 

7 

.0087 

280.7 

.0039 

291.8 

.0002 

149.0 

.0013 

353.9 

8 

.0034 

323.4 

.0034 

322.3 

.0075 

77.7 

,0012 

15.8 

9 

.0022 

233.7 

.0001 

154.2 

.0013 

280.1 

.0015 

228.0 

10 

.0019 

.8 

.0027 

# 

228.2 

.0028 

300.3 

.0009 

113.0 


P 

3L 

P 

4L 

P 

7L 

P 

8L 

C 

P 

C 

P 

C 

P 

C 

P 

.3838 

181.1 

.1842 

184.9 

.0744 

209.3 

.0299 

307.8 

.0043 

124.4 

.0112 

74.4 

.0132 

49.1 

.0074 

257.0 

.0110 

118.7 

.0074 

121.5 

.0052 

124.1 

.0018 

49.8 

.0031 

193.1 

.0024 

152.0 

.0015 

179.2 

.0023 

340.4 

.0035 

308.7 

.0020 

287.3 

.0011 

338.4 

.0021 

18.3 

.0012 

192.9 

.0008 

204.1 

.0010 

214.3 

.0013 

293.0 

.0010 

14.7 

.0013 

9.3 

.0004 

10.3 

.0003 

333.0 

.0019 

353.9 

.0008 

20.7 

.0005 

324.5 

.0014 

4.0 

. 0004 

18.2 

,0004 

281.4 

.0004 

334.4 

,0012 

83.4 

.0003 

73.8 

.0004 

224. 1 

.0001 

314.4 

.0011 

93.1 
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NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE « 9.0 DEO 

PITCHING FREQUENCY > 4.00 HZ (K-.0498) PITCHING AMPLITUDE « 8.0 DEO 


FILE! 1 (SHEEP • .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

P 

1 U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1.1146 

2.9228 

.8882 

1.9101 

.4748 

1 .0132 

.4156 

.7298 

.3693 

.3220 

.3446 

.4918 

.3283 

.4324 

2 

1.5176 

1.8605 

1.4770 

1.6879 

1.1482 

.8740 

.6377 

.7770 

.4399 

.5659 

.3024 

.5406 

.2999 

.4562 

3 

-.7883 

1.3554 

-.7200 

1.0603 

-.3044 

.3654 

-.3212 

.2846 

-.2335 

.1358 

-.2173 

.0631 

-.1796 

.0611 

4 

- . 77B7 

.3612 

-.6875 

.2836 

-.2399 

.1768 

-.1823 

.0598 

-.0865 

.0417 

-.0770 

.0317 

-.0614 

.0353 

S 

-.6311 

-.4117 

-.5397 

-.4550 

-.2507 

-.1665 

-.1307 

-.1775 

-.0989 

-.1205 

-.0602 

-.1360 

-.0666 

-.1154 

6 

-.0074 

-.4109 

.0580 

-.4229 

.0183 

-.1347 

.0822 

-.0850 

.0806 

-.0567 

.0940 

-.0235 

.0829 

-.0307 

7 

.2059 

-.3277 

.3044 

-.2876 

.1020 

-.1394 

.0731 

-.0235 

.0407 

.0019 

.0343 

.0201 

.0308 

.0132 

8 

.3746 

.0881 

.3733 

.1923 

.1767 

.0732 

.0643 

.0837 

.0394 

.0317 

.0118 

.0641 

.0228 

.0552 

9 

.0163 

.2332 

-.0272 

.2702 

-.0196 

.1180 

-.0584 

.0524 

-.0436 

.0392 

-.0608 

.0121 

-.0330 

.0232 

10 

-.0739 

.1169 

-.1371 

.1331 

-.0479 

.0504 

-.0344 

-.0047 

-.0300 

-.0127 

-.0192 

-.0320 

-.0223 

-.0273 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.2474 

.3691 

.1647 

.3173 

.0621 

.3125 

-.0403 

.3076 

-.0935 

.3006 

-.1003 

.3325 


2 


.1898 

.3820 

.0649 

.2103 

-.0162 

.0706 

-.0973 

-.0691 

-.1164 

-.1075 

-.1291 

-.1009 


3 


-.1363 

.0239 

-.0962 

-.0139 

-.0317 

-.0223 

.0327 

-.0312 

.0200 

-.0303 

.0124 

-.0187 


4 


-.057B 

-.0051 

-.0234 

-.0307 

-.0129 

-.0311 

-.0023 

-.0315 

.0276 

-.0535 

.0193 

-.0461 


3 


-.0033 

-.1033 

.0346 

-.0537 

.0462 

-.0244 

.03 78 

.0068 

.0313 

.0468 

.0339 

.0364 


6 


.0692 

.0135 

.0402 

.0360 

.0148 

.0368 

-.0106 

.0376 

-.0294 

.0211 

-.0201 

.0095 


7 


.0115 

.0211 

-.0087 

.0216 

-.0094 

.0174 

-.0100 

.0133 

-.0145 

.0084 

-.0038 

.0100 


8 


-.0073 

.0447 

-.0181 

.0187 

-.0270 

.0080 

-.0359 

-.0027 

-.0250 

-.0283 

-.0228 

-.0186 


9 


-.0469 

-.0086 

-.0239 

-.0150 

-.0109 

-.0278 

.0041 

-.0407 

.0366 

-.0203 

.0281 

-.0191 


10 


-.0026 

-.0291 

.0031 

-.0242 

.0194 

-.0110 

.0338 

.0021 

.0134 

.0317 

.0119 

.0271 



H 

p 

1L 

P 2L 

p 

3L 

P 

4L 

P 

5L 

P 6L 

P 7L 

P 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

» 

1 

.1753 

.3567 

.0626 -.3505 

-.0337 

-.9121 

-.0323 

-.3978 

-.0598 

-.2276 

-.0624 -.0804 

-.0733 

.0501 

-.0964 

.2093 

2 

-.1080 

.2141 

-.2179 -.0443 

-.2549 

-.1644 

-.0704 

-.0903 

-.0472 

-.0690 

-.0349 -.0637 

-.0484 -.0671 

-.0678 

-.0894 

3 

-.1697 

.1993 

-.0671 

.0822 

• 0104 

.0371 

.0184 

.0030 

.0193 

-.0012 

.0187 -.0029 

.0205 -.0083 

.0220 

-.0114 

4 

-.0780 

.01 12 

-.0157 -.0076 

.0129 

-.0164 

.0088 

-.0041 

.0074 

-.0035 

.0083 -.0037 

.0110 -.0075 

• 0208 

-.0148 

3 

-.0560 

-.0638 

-.0144 -.0130 

.0025 

.0183 

.0008 

.0124 

.0024 

.0113 

.0013 

.0114 

.0058 

.0158 

.0076 

.0278 

6 

.0207 

-.0395 

•0066 -.0116 

-.0091 

-.0012 

-.0064 

-.0010 

-.0063 

.0000 

-.0059 -.0019 

-.0089 

.0003 

-.0139 

-.0019 

7 

.0219 

-.0116 

.0078 

.0017 

-.0019 

.0004 

-.0019 

.0000 

-.0016 

.0001 

-.0013 

.0002 

-.0024 

.0008 

-.0044 

• 0022 

8 

.0272 

.0191 

.0051 

.0042 

-.0004 

-.0073 

.0005 

-.0043 

-.0003 

-.0035 

.0007 -.0041 

-.0020 -.0063 

-.0034 

-.0138 

9 

-.0101 

.0204 

-.0009 

.0050 

.0086 

.0012 

.0039 

.0020 

.0044 

.0010 

.0050 

.0030 

.0087 -.0002 

.0179 

.0011 

10 

-.0092 

.0062 

-.0039 

• 0031 

.001 1 

.0052 

-.0015 

.0024 

-.0009 

.0035 

-.0026 

.0043 

-.0008 

.0081 

-.0055 

.0158 


m 
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NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE = 7.0 DEO 

PITCHING FREQUENCY = 4.00 HZ <K«.049B> PITCHING AMPLITUDE • 8.0 DEO 


FILE i 54 (SHEEP • 30.0) 

FOURIER COSINE (A) AND SINE (D) COEFFICIENTS 


H 

P IU 

P 2U 

P 3U 

P 4U 

P SU 

P 6U 

P 7U 

A B 

A 

D 

A 

8 

A 

B 

A B 

A 

D 

A 

D 

1 

-.0660 3.7323 

-.0568 4.6390 

-.0273 2.4886 

-.0169 1.7119 

.0369 1.1568 

-.0162 1.1275 

.0294 

.9857 

2 

.3847 .6677 

.4265 

.8179 

.6096 

.3917 

• 3785 

• 3554 

.2211 

• 2141 

.1393 

.1836 

.1221 

.1462 

3 

-.7478 1.1814 

-.9110 

.8772 

-.3535 

.5177 

-.3367 

.3098 

-.1897 

.1555 

-.1632 

.1003 

- . 124C 

-. 01 ii 

.0704 

4 

-.5718 -.3453 

- • 4494 -.5207 

-.1938 -.1793 

-.1324 -.2092 

-.0591 -.1177 

-.0273 -.0997 

-.0774 

5 

.0007 -.1361 

.1391 -.1719 

.0660 -.0902 

.0956 -.0653 

.0554 -.0297 

.0594 -.0204 

. 045 ; 

-.0110 

6 

-.0970 -.1798 

.0199 -.1260 

.0379 -.0096 

.0532 

• 0169 

.0297 

.0192 

• 0301 

.0403 

.0191 

.0256 

7 

.1898 -.1612 
.1417 .1121 

.2191 -.0367 

.0540 -.0016 

.0150 

• 0585 

-.0001 

.0348 

-.0226 

.0308 

-.0081 

-.024/ 

» .0232 

8 

.0433 

. 1887 

.0209 

.0717 

-.0543 

.0374 

-.0312 

.0119 

-.0286 -.0117 

’ .0022 

9 

-.0009 .0849 

-.0877 

.0406 

-.0406 

.0050 

-.0354 -.0419 

-.0067 -.0239 

.0096 -.0240 

-.0043 -.0245 

10 

-.0497 .0830 

-.0510 

.0041 

-.0001 

.0071 

.0232 -.0242 

.0146 -.0066 

.0176 -.0051 

.0174 -.0105 


H 

P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 

8 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.0104 

.8112 

.0161 

.5672 

.0101 

.3821 

• 0040 

.1971 

-.0129 

.1403 

-.0150 

.1509 

2 

• 0414 

.1025 

-.0338 

.0417 

-.0441 

.0095 

-.0544 

-.0226 

-.0722 

-.0392 

-«065B 

-.0247 

3 

-.0828 

.0120 

-.0205 

-.0598 

.0060 

-.0570 

.0326 

-.0542 

.0311 

-.0306 

.0134 

-.0085 

4 

.0159 

-.0472 

.0577 

-.0052 

.0431 

.0117 

.0285 

.0287 

-.0009 

.0115 

-.0063 

• 0081 

5 

• 0318 

.0069 

.0051 

.0366 

-.0050 

.0216 

-.0151 

.0067 

.0051 

-.0096 

-.0038 

-.0072 

6 

.0066 

.0251 

-.0207 

.0087 

-.0103 

.0019 

.0001 

-.0049 

.0042 

.0086 

.0037 

-.0008 

7 

-.0151 

.0117 

-.0162 

-.0093 

-.0073 

-.0045 

.0015 

.0004 

-.0035 

.0001 

-.0001 

.0011 

8 

-.0167 

-.0133 

.0063 

-.0183 

.0048 

-.0071 

.0033 

.0042 

.0006 

.0045 

-.0003 

.0014 

9 

.0095 

-.0165 

.0177 

.0056 

.0056 

.0051 

-.0064 

.0047 

-.0082 

-.0036 

-.0034 

-.0026 

10 

.0138 

.0029 

-.0066 

.0130 

-.0056 

.0036 

-.0047 

-.0057 

.0067 

-.0082 

.0033 

-.0036 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 7L 


A B 

A 8 

A 8 

A 8 

A B 

A B 

A B 


1 

.0140 

.6953 

.0451 

-.3123 

.0487 

-.4835 

.0172 

-.5007 

-.0072 

-.3094 

-.0225 -.1626 

-.0276 -.0477 

-.0238 .0727 

2 

-.3228 

.0313 

-.2654 

-.0598 

-.1075 

-.0485 

-.0559 

-.0425 

-.0308 

-.0278 

-.0170 -.0252 

-.0176 -.0217 

-.0203 -.0216 

3 

-.1328 

.1576 

-.0453 

.0571 

.0031 

.0072 

.0143 

-.0062 

.0118 

-.0081 

.0125 -.0045 

.0126 -.0064 

.0131 -.0022 

4 

-.0421 

-.0562 

-.0044 

-.0149 

.0030 

-.0010 

-.0005 

.0041 

-.0002 

.0059 

-.0016 .0056 

-.0014 .0078 

-.0039 .0087 

5 

.0135 

-.0131 

-.0014 

-.0003 

-.0016 

.0013 

-.0028 

-.0011 

-.0018 

.0001 

-.0031 -.0013 

-.0043 -.0019 

-.0061 -.0047 

6 

.0005 

-.0086 

.0030 

-.0021 

.0008 

-.0026 

-.0001 

-.0014 

-.0005 

.0001 

.0008 -.0006 

.0013 -.0015 

.0037 -.0023 

7 

.0109 

-.0032 

.0039 

- .0001 

-.0006 

-.0011 

-.0016 

.0001 

-.0002 

.0001 

-.0003 -.0002 

-.0000 .0001 

.0002 .0009 

8 

.0008 

.0079 

.0006 

.0032 

.0016 

- .0005 

.0010 

.0004 

.0003 

-.0007 

.0002 -.0002 

-.0000 -.0001 

-.0008 -.0004 

9 

-.0051 

.0013 

-.0016 

.0006 

-.0001 

.0004 

-.0001 

.0004 

-.0004 

,0008 

-.0003 -.0001 

-.0005 -.0000 

-.0003 -.0007 

10 

-.0041 

.0004 

-.0033 

-.0010 

-.0022 

• 0010 

-.0014 

.0001 

-.0003 

.0005 

-.0002 -.0002 

.0002 -.0006 

,0009 -.0008 



0.0 DEO 


NACA 0012 AIRFOIL 

MACH NUMBER • .30 MEAN INCIDENCE • 9.0 DEO 

PITCHING FREQUENCY * 4.00 HZ (K>. 04981 PITCHING AMPLITUDE » 


FILE! 1 (SHEEP - .0) 

FOURIER AMPLITUDES (C) AND PHASE ANCLES (PI 


M 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.1281 

20.9 

2.1043 

24.9 

1.1207 

23.1 

.8399 

29.7 

.4394 

33.3 

.4003 

35.0 

.3429 

37.2 

2 

2.4010 

39.2 

2.2429 

41.2 

1.4430 

52.7 

1 .0180 

40.2 

.7147 

37.9 

.4193 

29.2 

.3439 

33.3 

3 

1.3479 

329,8 

1.2814 

323.8 

.4422 

331.7 

.4292 

311.3 

.2701 

300.2 

.2243 

284.2 

.1898 

288.8 

4 

.6384 

294.9 

.7445 

292.4 

.3143 

304.2 

. 1919 

288.2 

.0940 

295.7 

.0833 

292.4 

.0709 

299.9 

5 

.7533 

234.9 

.7039 

229.9 

.3009 

234.4 

.2204 

214.4 

. 1559 

219.4 

.1488 

203.9 

.1333 

210.0 

6 

.4109 

181.0 

.4249 

172.2 

. 1558 

173.3 

.1183 

134.0 

.0983 

125.1 

.0974 

105.2 

.0884 

110.3 

7 

.3870 

147.9 

• 4188 

133.4 

.1727 

143.8 

.0747 

107.8 

.0408 

87.3 

.0398 

39.4 

.0333 

44.8 

8 

.3848 

74.8 

.4200 

42.7 

.1921 

44.9 

. 1057 

37.4 

.0450 

37.3 

.0451 

10.4 

.0397 

22.4 

9 

.2338 

4.0 

.2715 

334.2 

.1194 

350.4 

.0784 

311.9 

.0584 

311.9 

.0420 

281.3 

.0597 

292.8 

10 

.1383 

327.7 

.1910 

314.2 

.0495 

314.4 

.0347 

242.1 

.0324 

247.1 

.0374 

211.0 

.0334 

219.3 


H 

P 

au 

P 

9U 

P10U 

P11U 

P12U 

P13U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4443 

33.8 

.3375 

27.4 

.3184 

11.2 

.3103 

332.3 

.3134 

342.4 

.3473 

343.2 

2 

.4243 

24.4 

.2201 

17.1 

.0724 

347.1 

.1194 

234.4 

.1584 

227.3 

.1438 

232.0 

3 

.1581 

278.7 

.0972 

241.8 

.0389 

234.4 

.0452 

133.7 

.0343 

144.4 

.0224 

144.4 

4 

.0580 

244.9 

.0384 

217.3 

.0337 

202.3 

.0314 

184.1 

.0402 

132.7 

.0300 

157.3 

3 

, 1034 

181.8 

.0454 

148.2 

.0523 

117.9 

.0382 

83.3 

.0495 

47.4 

.0512 

44.4 

4 

.0705 

79.0 

.0540 

48.1 

.0397 

21.9 

.0390 

344.2 

.0342 

305.8 

.0222 

293.2 

7 

.0241 

28.5 

.0233 

338.0 

.0198 

331.7 

.0144 

322.8 

.0148 

299.9 

.0114 

330.2 

8 

.0453 

350.7 

.0241 

314.0 

.0282 

284.4 

.0340 

243.7 

.0379 

221.3 

.0294 

230.7 

9 

.0477 

259.4 

.0299 

239.9 

.0299 

201.3 

.0409 

174.2 

.0418 

119.1 

.0340 

124.2 

to 

.0292 

185.2 

.0244 

172.8 

.0224 

1 19.4 

.0359 

84.7 

.0344 

23.0 

.0294 

23.4 


H 

P 

1L 

P 

2L 

P 

3L 

P 

41. 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.3973 

24.2 

• 3360 

149.9 

.9127 

182.1 

.3991 

104.6 

.2353 

194.7 

• 1018 

217.8 

• 0008 

304.4 

.2304 

333.3 

2 

.2390 

333.2 

.2223 

23B.5 

.3034 

237.2 

.1145 

217.9 

.0836 

214.4 

• 0726 

208,7 

• 0827 

213.8 

.1122 

217.2 

3 

.2610 

319.4 

.1061 

320.8 

.0383 

15.7 

.0106 

80.7 

.0193 

93.5 

.0189 

98.9 

.0221 

112.1 

.0248 

117.4 

4 

.0788 

278.2 

.0174 

244.2 

.0209 

141.8 

.0097 

113.3 

• 0082 

115. 1 

• 0091 

113.9 

.0133 

124.4 

.0233 

123.4 

5 

.0849 

221.3 

.0194 

227.9 

.0187 

7.4 

.0125 

3.5 

.0115 

12. 1 

.0115 

6.6 

• 0169 

20.1 

.0288 

13.2 

6 

.0446 

152.3 

.0133 

150.3 

.0091 

242.4 

.0064 

261.3 

.0063 

270.2 

• 0062 

252.2 

.0089 

272.1 

.0141 

2.2.2 

7 

.0247 

117.9 

.0080 

77.5 

.0019 

282.4 

.0019 

271.2 

.0016 

275.2 

• 0013 

279.1 

• 0025 

288.0 

.0049 

29.. 1 

8 

.0332 

54.8 

• 0066 

50.3 

.0073 

183.4 

. 0044 

173.3 

.0035 

185.0 

.0042 

170.4 

.0068 

197.4 

.0143 

194.0 

9 

.0220 

333.7 

• 0038 

351.4 

.0087 

81 .9 

.0044 

62.4 

.0045 

76.8 

• 0058 

59.2 

.0087 

91 . 1 

.0179 

8. .4 

10 

.0111 

303.8 

• 0030 

308.4 

.0053 

12.2 

.0029 

327.5 

.0036 

346.3 

• 0050 

328.7 

.0082 

334.5 

.01.8 

340.7 


1 





« 


N> 

VO 


NACA 0012 AIRFOIL 

MACH NUMBER ■ .30 MEAN INCIDENCE - 9 . 0 DEO 

PITCHING FREQUENCY = 4.00 HZ <K=.0498> PITCHING AMPLITUDE • B.O DEO 


FILE! 34 (SUEEP • 30.0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES <P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

3. 7327 

359.3 

4.6393 

359.3 

2.4887 

339,4 

1.7120 

339.4 

1.1574 

1.8 

1.1276 

339.2 

.9861 

1.7 

7 

.7706 

29.9 

.9225 

27.5 

.7246 

57.3 

.5192 

46. B 

.3077 

45.9 

.2304 

37.2 

.1903 

39.9 

3 

1.3982 

327.7 

1.2647 

313.9 

.6269 

325.7 

.4575 

312.6 

.2453 

309.4 

.1916 

301.6 

.1426 

299.6 

4 

.6680 

238.9 

.6878 

220.8 

.2640 

227.2 

.2476 

212.3 

.1317 

206.7 

.1034 

195.3 

.0783 

188.8 

5 

.1361 

179.7 

.2211 

141.0 

.1118 

143.8 

.1158 

124.3 

.0629 

118.2 

.0628 

109.0 

.0470 

103.3 

A 

.2042 

208.3 

.1273 

171.0 

.0391 

104.2 

.0558 

72.4 

.0354 

57.1 

. 0503 

36.8 

.0319 

36.7 

7 

.2490 

130.3 

.2221 

99.5 

.0540 

91.7 

.0604 

14.4 

.0348 

359.9 

.0381 

323.7 

.0246 

340.3 

0 

.1807 

51.7 

.1936 

12.9 

.0746 

16.2 

.0659 

304.6 

.0334 

290.9 

.0309 

247.8 

.0248 

275.1 

9 

.0849 

339.4 

.0966 

294.9 

.0409 

277.0 

.0549 

220.2 

.0248 

193.7 

.0259 

158.3 

.0249 

189.9 

10 

.0968 

329.1 

.0512 

274.6 

.0071 

359.0 

.0335 

136.1 

.0160 

114.3 

.0184 

106.1 

.0203 

121.1 


H 

p 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 

c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

.8112 

359.3 

.3674 

1.6 

.3823 

1.3 

.1971 

1.2 

.1409 

354.7 

.1517 

334.3 

2 

.1106 

22.0 

.0537 

320.9 

.0451 

282.2 

.0589 

247.4 

.0821 

241.5 

.0703 

249.4 

3 

.0837 

278.3 

.0632 

199.0 

.0373 

174.0 

.0633 

149.0 

.0436 

134.5 

.0159 

122.3 

4 

.0498 

161.4 

.0580 

93.2 

.0447 

74.8 

.0404 

44.7 

.0115 

355.4 

.0103 

322.1 

5 

.0323 

77.7 

.0369 

7.9 

.0222 

347.0 

.0163 

294.0 

.0108 

132.1 

.0082 

207.6 

6 

.0259 

14.7 

.0224 

292.8 

.0105 

280.6 

.0049 

178.4 

.0093 

25.8 

.0038 

102.5 

7 

.0191 

307.6 

.0187 

240.1 

.0086 

238.7 

.0015 

75.0 

.0035 

271.6 

.0011 

355.0 

8 

.0214 

231 .6 

.0194 

161.0 

.0085 

145.8 

.0053 

37.8 

.0045 

7.1 

.0014 

346.2 

9 

.0190 

150.1 

.0185 

72.3 

.0076 

47.7 

.0079 

306.0 

.0089 

246.5 

.0042 

232.9 

10 

.0141 

78.1 

.0146 

333.2 

.0067 

302.8 

.0074 

219.4 

.0106 

140.7 

.0049 

137.3 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 7L 


C P 

C P 

C P 

C P 

C P 

C P 

C P 


1 

.6934 

1.2 

.3136 

171.8 

• 48A0 

174.2 

.5009 

178.0 

.3094 

181.3 

.1641 

1B7.9 

.0531 

1 210.1 

.0763 

341.9 

2 

.3243 

273.3 

.2720 

237.3 

• 1179 

245.7 

.0702 

232.7 

.0415 

227.8 

.0304 

214.0 

• 02BC 

> 219.1 

.0296 

223.3 

3 

.2061 

319.9 

.0729 

321.6 

.0078 

23.4 

.0136 

113.4 

.0143 

124.4 

.0133 

109.9 

.oi4: 

! 117.0 

.0132 

99.7 

4 

5 

.0702 

.0188 

?«:! 

:«oi‘ 

196.4 

256.8 

:So2i 

108.9 

308.5 

.0042 

.0030 

2 4$: 3 

.0059 

.0018 

353:3 

.0058 

.0034 

m-A 

:88S< 

S 311:5 

:88?$ 

333:3 

A 

.0086 

176.5 

.0037 

125.7 

.0027 

163.0 

.0014 

1B3.0 

.0005 

276.2 

.0010 

126.7 

• 002C 

> 139.4 

• 0043 

122.2 

7 

.0114 

106.4 

.0039 

91 . 1 

.0013 

209.2 

.0016 

274.1 

.0003 

296.9 

.0004 

229.5 

• 0001 

1 334.7 

• 0009 

11.3 

8 

.0079 

6.1 

.0033 

10.0 

.0017 

107.3 

.0011 

65.3 

.0007 

153.0 

.0003 

140.6 

• 0001 


:888S 

lil’.l 

9 

.0033 

284.1 

.0017 

291.8 

• 0004 

344.7 

.0005 

343. 1 

.0009 

332.3 

.0003 

245.2 

.00 of 

10 

.0041 

276.1 

.0034 

252.3 

• 0024 

294.1 

.0014 

274.3 

.0006 

331.9 

.0003 

221 .0 

• 0004 

i 160.9 

.0012 

132.2 



NACA 0012 AIRFOIL 

MACH NUMBER • .30 MEAN INCIDENCE » 9.0 DEO 

PITCHING FREQUENCY » B.OO HZ <K«.0993> PITCHING AMPLITUDE • B.O DEG 


FILE! 2 (SHEEP - .0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

1U 

P 2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1.0567 

3.3327 

.6388 ! 

7.2265 

.4914 

1.2458 

.4179 

.9681 

.4141 

.6856 

.3627 

.6836 

.3805 

.5939 

2 

.9742 

1.7778 

1.0512 ! 

1.5366 

.8955 

.8558 

.3700 

.8208 

.2759 

.5830 

.0829 

.5569 

.1293 

.4674 

3 

-.8962 

1.4102 

-.8622 1 

1.1649 

-.3418 

.6666 

-.4520 

.2662 

-.2963 

.1548 

-.2903 

.0144 

-.2215 

.0407 

4 

-1.1696 

-.0393 

-1.0269 -.2100 

-.5009 

.0074 

-.2810 

-.2008 

-.1717 

-.1066 

-.0854 

-.1443 

-.1024 

-.0848 

5 

-.2064 

-.7385 

-.0317 -.6991 

-.0667 

-.3501 

. 1320 

-.2373 

.0616 

-.1719 

.1344 

-.1093 

.0727 

-.1349 

6 

.2949 

-.2382 

.3336 -.1741 

.1864 

-.0891 

.1639 

.0589 

.1228 

.0235 

.0829 

.0967 

.1026 

.0513 

7 

.2209 

.0692 

.2186 

.1083 

.1155 

.0841 

.0193 

.1373 

.0413 

.0894 

-.0326 

.0863 

.0094 

.0775 

8 

.0308 

.1220 

.0504 

.1522 

-.0030 

.0955 

-.1113 

.0607 

-.0641 

.0798 

-.0962 

.0066 

-.0668 

.0530 

9 

-.0007 

.0529 

-.0293 

.1445 

-.0303 

.0371 

-.0688 

-.0708 

-.0802 

-.0457 

-.0149 

-.0943 

-.0620 

-.0603 

10 

-.0447 

.0536 

-.1607 

.0499 

-.0585 

.0103 

.0309 

-.0660 

.0182 

-.0714 

.0742 

-.0249 

.0361 

-.0581 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.2652 

.5316 

.2075 

.4134 

.1004 

.3583 

-.0068 

.3033 

-.1226 

.2629 

-.1391 

.2838 


2 


-.0021 

.3649 

-.0536 

.1843 

-.0933 

.0531 

-.1329 

-.0782 

-.0840 

-. 1659 

-.0896 

-.1455 


3 


-.1589 

-.0361 

-.0711 

-.0483 

-.0110 

-.0635 

.0490 

-.0787 

.0792 

-.0228 

.0518 

-.0204 


4 


-.0472 

-.0911 

-.0239 

-.0610 

.0202 

-.0350 

.0643 

-.0089 

.0424 

.0235 

.0388 

.0162 


5 


.1139 

-.0623 

.0947 

-.0343 

.0584 

.0220 

.0221 

.0783 

-.0383 

.0530 

-.0364 

.0415 


6 


.0342 

.0894 

.0119 

.0769 

-.0279 

.0454 

-.0676 

.0138 

-.0353 

-.0405 

-.0221 

-.0349 


7 


-.0347 

.0476 

-.0261 

.0254 

-.0226 

-.0085 

-.0190 

-.0425 

.0304 

-.0290 

.0244 

-.0188 


8 


-.0718 

-.0103 

-.0548 

-.0082 

-.0120 

-.0203 

.0309 

-.0325 

.0305 

.0314 

.0230 

.0249 


9 


.0118 

-.0759 

.0123 

-.0608 

.0211 

-.0175 

.0300 

.0258 

-.0317 

.0187 

-.0275 

.0164 


no 


.0581 

.0024 

.0410 

.0054 

.0147 

.0152 

-.0115 

.0250 

-.0136 

-.0191 

-.0081 

-.0184 



H 

p 

1L 

p 

2L 

P 3L 

P 4t 

P 

SL 

P 6L 

p 

7L 

P 

8L 


A 

B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

t 

.1706 

.4128 

.0753 

- .3706 

-.0491-1.0080 

-.0394 -.4514 

-.1022 

-.2680 

-.1022 -.1199 

-.1166 

.0146 

-.1426 

.1638 

2 

-.2066 

. 1884 

-.2027 

-.0705 

-.1793 -.1715 

-.0123 -.0937 

-.0025 

-.0809 

.0112 -.0781 

-.0112 

-.0914 

-.0568 

-.1231 

3 

-.1992 

.1529 

-.0809 

.0437 

.0126 

.0197 

.0200 

.0087 

.0203 

.0065 

.0198 

.0085 

.0299 

.0005 

.0417 

.0041 

4 

-.1033 

-.0516 

-.0147 

- . 0224 

.0059 

.0070 

.0031 

.0075 

.0038 

.0061 

.0031 

.0079 

.0092 

.0119 

.0133 

.0249 

5 

.0143 

-.0821 

.0001 

-.01*40 

-.0272 

.0038 

-.0152 -.0024 

-.0140 

.0045 

-.0151 -.0009 

-.0194 

.0087 

-.0330 

• 0048 

6 

.0400 

-.0008 

.0159 

.0012 

.0047 -.0069 

.0061 -.0074 

.0015 

-.0099 

.0055 -.0105 

-.0023 

-.0175 

• 0054 

-.0274 

7 

.0084 

.0177 

.0024 

.0055 

-.0012 

.0263 

.0012 

.0022 

.0040 

.0025 

.0054 

.0054 

.0122 

-.0031 

.0218 

.0065 

n 

-.0084 

• 0096 

-.0034 

.0021 

-.0014 -.0277 

-.0034 -.0002 

-.0028 

.0046 

-.0057 

.0056 

.0011 

.0148 

=:§?§? 

• 0213 

9 

-.0093 

.0004 

-.0044 

-.0030 

-.0035 -.0128 

-.0007 -.0031 

-.0044 

-.0019 

-.0049 -.0057 

-.0118 

.0009 

-.0121 

10 

-.0022 

-.0001 

-.0008 

.0013 

.0025 -.0052 

.0021 

.0015 

.0030 

-.0019 

.0052 -.0015 

.0020 

-.0082 

.0113 

-.0119 


NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE - 9.0 DEG 

PITCHING FREQUENCY * 8.00 HZ (Kc. 09931 PITCHING AMPLITUDE • B.O DEO 


FILE I 36 (SHEEP • 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 3U 

P 

4U 

P 3U 

P 6U 

P 7U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.0028 3.0914 

-.0585 

4.0236 

.0290 2.3124 

-.0365 

1.8171 

.0440 1.2614 

-.0314 1.2168 

.0330 1.0333 

2 

.3117 1.114S 

.2858 

1.2811 

• 46B6 

.6677 

.0484 

.3039 

.0168 

.2717 

-.0617 

• 2182 

-.0293 

• 1821 

3 

-1.0773 

• 9266 

-1.2432 

.4852 

-.3421 

.3363 

-.4032 

-.0013 

-.1882 -.0094 

-•1407 -• 0665 

-•1130 -.0475 

4 

- « 4659 -.3516 

-.2110 

-.5242 

- . 0B52 -.1924 

.0443 

-.1835 

.0220 -.0729 

•0551 -.0429 

.0488 -.0386 

3 

-.1534 -.1696 

.0029 

-.1517 

.0173 -.0409 

.0872 

.0039 

.0390 -.0143 

.0372 

.0172 

.0348 

.0140 

6 

.0353 -.3803 

. 1931 

-.2517 

.0667 -.0557 

.0419 

.0710 

.0416 

.0495 

-.0067 

.0623 

.0047 

.0484 

7 

.3823 

.0226 

.2912 

.2048 

.0827 

.0695 

-.0781 

.0502 

-.0560 

.0387 

-.0334 -.0143 

-.0436 

.0030 

B 

.0100 

.2394 

-.1452 

.2243 

-.0453 

.0827 

-.0333 

-.0544 

-.0192 -.0374 

.0149 -.0321 

-.0016 -.0293 

9 

-.1038 

.0361 

-.1208 

-.0659 

-.0301 -.0331 

.0262 

-.0231 

.0185 -.0073 

.0191 

.0061 

.0186 -.0073 

10 

-.0608 

.0036 

-.0043 

-.0403 

.0208 -.0051 

.0148 

.0033 

.0076 

.0007 

.0120 

.0095 

.0156 

.0041 


H 


1 

2 

3 

4 
3 
6 
7 

a 

9 

10 


H 


1 

2 

3 

4 

5 

6 
7 
B 
9 

10 


P 

BU 

P 

9U 

P10U 

P11U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

-.0340 

.8314 

.0243 

.5700 

.0178 

.3786 

.0110 

. 1871 

-.0333 

.1302 

-.0410 

.1429 

-.0638 

.1121 

-.0639 

.0353 

-.0533 

-.0035 

-.0426 

-.0423 

-.0385 

-.0661 

-.0416 

-.0448 

-.0539 

-.0624 

.0161 

-.0660 

• 0386 

-.0457 

.0611 

-.0255 

.0392 

.0032 

.0171 

.0129 

.0437 

-.0055 

.0445 

.0333 

.0242 

.0359 

.0039 

.0385 

-.0048 

-.0028 

-.0112 

-•0104 

.0180 

.0206 

-.0119 

.0183 

-.0131 

.0062 

-.0143 

-.0059 

.0120 

.0046 

.0122 

-.0003 

-.0162 

.0362 

-.0158 

.0074 

-.0072 

.0012 

.0014 

-.0051 

-.0049 

.0059 

-.0045 

• 0067 

-.0294 

-.0161 

-.0138 

-.0204 

-.0027 

-.0092 

.0084 

.0019 

-.0071 

.0023 

-.0035 

-.0031 

. 01 3B 

-.0220 

.0213 

-.0103 

.0068 

-.0007 

-.0076 

.0090 

.0008 

-.0111 

• 0044 

-.0001 

• 0183 

.0065 

.0070 

.0162 

• 0018 

.0038 

-.0033 

-.0085 

.0061 

.0069 

-.0032 

.0018 

• 0020 

.0127 

-.0102 

.0049 

-.0042 

.0011 

.0019 

-.0026 

-.0018 

-.0045 

.0051 

-.0031 


P 1L 

P 2L 

P 3L 

P 4L 

P 

5L 

p 

6L 

P 7L 

p 

8L 

A B 

A B 

A B 

A B 

A 

B 

A 

B 

A B 

A 

B 

0076 .6888 

.0737 -.3213 

.0639 -.4846 

.0287 -.3189 

-.0320 

-.3337 

-.0504 

-.1794 

-.0617 -.0607 

-.0324 

.0619 

3933 .0319 

-.2631 - . 0B42 

-.0871 -.0430 

-.0207 -.0387 

-.0008 

-.0277 

.0113 

-.0244 

.0082 -.0283 

.0046 

-.0299 

1479 .0782 

-.0545 .0281 

-.0021 .0080 

.0092 .0061 

.0132 

.0049 

.0097 

.0096 

.0137 .0105 

.0094 

.0166 

0200 -.0475 

-.0023 -.0193 

.0002 -.0050 

-.0002 -.0034 

-.0030 

.0009 

-.0030 

-.0018 

-.0049 -.0007 

-.0064 

-.0049 

0034 -.0156 

•0006 — ■ 0050 

-.0021 -,0023 

-.0013 -.0005 

.0017 

.0018 

.0002 

.0013 

.0023 .0006 

.0053 

.0012 

0052 -.0116 

.0024 -.0012 

.0015 -.0014 

.0001 -.0035 

-.0043 

-.0025 

-.0016 

-.0018 

-.0027 .0007 

-.0038 

.0005 

0133 *0038 

•0013 -.0018 

-.0011 -.0008 

-.0010 -.0004 

.0018 

-.0018 

.0017 

-.0009 

.0011 -.0020 

.0019 

-.0031 

0056 .00B9 

-.0034 .0036 

.0002 .0008 

-.0006 .0014 

.0008 

.0002 

-.0001 

.0014 

.0014 .0018 

.0018 

.0036 

0038 -.0021 

-.0012 -.0013 

.0009 ,0005 

-.0000 .0002 

-.0002 

.0005 

-.0004 

-.0004 

-.0014 .0003 

-.0034 

-.0014 

0006 -.0026 

-.0017 -.0016 

-.0012 .0004 

-.0001 -.0002 

.0011 

-.0009 

.0008 

.0005 

.0020 -.0006 

. 0040 

.0001 



NACA 0012 AIRFOIL 


u> 

to 


HACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEO 

PITCHINO FREQUENCY = 8.00 HZ (K>.0993) PITCHING AMPLITUDE - 8.0 DEO 


FILE! 2 (SHEEP > .0) 


FOURIER AMPLITUDES (Cl AND PHASE ANGLES (P) 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.4942 

17.4 

2.3144 

14.0 

1.3393 

21.5 

1.0543 

23.4 

.8009 

31.1 

.7738 

28.0 

.7033 

32.4 

2 

2.0273 

28.7 

1.8418 

34.4 

1.2387 

44.3 

.9003 

24.3 

.4450 

23.3 

.3430 

8.3 

.4849 

13.3 

3 

1.4709 

327,4 

1.4493 

323.3 

.7491 

332.9 

.3244 

300.3 

.3343 

297.4 

.2907 

272.8 

.2232 

280.4 

4 

1.1703 

248.1 

1.0481 

258.4 

.5010 

270.9 

.3453 

234.4 

.2021 

238.2 

.1477 

210.4 

.1330 

230.4 

S 

.7448 

193.4 

.4999 

182.4 

.3344 

190.8 

.2714 

130.9 

.1824 

140.3 

.1732 

129.1 

.1332 

131.7 

4 

.3791 

128.9 

.3743 

117.4 

.2044 

113.3 

.1742 

70.2 

.1250 

79.2 

.1274 

40.4 

.1147 

43.4 

7 

.2313 

72.4 

.2439 

43.4 

.1429 

53.9 

.1387 

8.0 

.0983 

24.8 

.0922 

339.3 

.0781 

4.9 

8 

.1238 

14.2 

.1403 

18.3 

.0935 

358.2 

.124B 

298.4 

.1023 

321.2 

.0944 

273.9 

.0833 

308.4 

9 

.0329 

339.3 

.1473 

348.3 

.0479 

320.8 

.0987 

224.2 

.0923 

240.3 

.0954 

189.0 

.0844 

223.8 

10 

.0498 

320.2 

.1482 

287.3 

.0394 

280.0 

.0728 

134.9 

.0737 

143.7 

.0782 

108.3 

.0484 

148.1 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.3940 

24.3 

.4423 

24.7 

.3721 

15.4 

.3034 

338.7 

.2901 

333.0 

.3141 

333.9 


2 


.3449 

339.7 

.1920 

343.8 

.1073 

299.4 

.1542 

239.3 

.1839 

204.9 

.1709 

211.4 


3 


.1430 

237.2 

.0839 

233.8 

.0444 

189.9 

.0927 

148.1 

.0823 

104.1 

.0334 

111.3 


4 


.1024 

207.4 

.0453 

201.4 

.0404 

150.0 

.0449 

97.9 

.0484 

41 .0 

.0420 

47.4 


3 


.1298 

118.7 

. 1007 

109.9 

.0424 

49.4 

.0813 

15.7 

.0454 

324.1 

.0332 

318.7 


A 


.0957 

20.9 

.0778 

8.8 

.0332 

328.4 

.0490 

281.4 

.0537 

221.0 

.0413 

212.4 


7 


.0389 

323.9 

,0344 

314.2 

.0241 

249.3 

.0444 

204.1 

.0420 

133.4 

• 030B 

127.3 


8 


.0724 

241.8 

,0554 

241.5 

.0234 

210.4 

.0448 

134.3 

.0438 

44.2 

.0339 

42.8 


9 


.0748 

171.2 

.0421 

148.4 

.0273 

129.7 

.0394 

49.3 

.0348 

300.5 

.0321 

300.8 


10 


.0382 

87.7 

.0413 

82.3 

.0211 

44.2 

.0275 

335.2 

.0235 

213.3 

.0201 

203.9 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

4L 

P 

7L 

P 

BL 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.44 67 

22.3 

.3782 

148.3 

1.0092 

182.8 

• 4531 

185.0 

.2868 

200.9 

.1574 

220.3 

• 1175 

277.1 

.2172 

319.0 

2 

.2796 

312.4 

.2144 

230.8 

• 2481 

226.3 

.0945 

187.5 

• 0809 

181.8 

.0789 

171.9 

.0920 

187.0 

.1243 

187.8 

3 

• 2311 

307.3 

.0929 

299.4 

• 0233 

32.6 

• 0218 

66.6 

.0213 

72.2 

.0215 

44.7 

.0299 

89.0 

.0419 

84 • 4 

4 

.1133 

243.4 

.0270 

213.0 

.0092 

39.9 

• 0081 

22.5 

.0072 

32.2 

.0085 

21.2 

• 0150 

37.7 

.0282 

28.2 

3 

• 0634 

170.0 

.0240 

179.7 

.0274 

277.9 

.0154 

260.9 

• 0147 

287.9 

.0132 

266.7 

• 0212 

294.2 

.0353 

277.8 

6 

• 0401 

91.2 

.0140 

83 . A 

• 0084 

145.6 

.0096 

140.5 

.0101 

171.4 

.0119 

152.4 

.0177 

187.3 

.0279 

148.8 

7 

• 0196 

23.3 

.0040 

23.6 

.0264 

357.3 

.0025 

28.3 

.0047 

57.3 

.0077 

4 4.9 

• 0126 

104.4 

.0228 

73.3 

8 

• 0127 

318.8 

.0058 

291 .5 

.0277 

182.9 

.0034 

265.9 

.0054 

329.1 

.0080 

314.6 

• 0148 

4.1 

.0229 

338.4 

9 

.0094 
• 0022 

272.3 

.0053 

235.5 

• 0133 

195.2 

.0032 

192.9 

.0048 

244.4 

.0073 

220 . 9 

• 0118 

274.3 

.0218 

234.3 

10 

248.1 

.0015 

328*6 

.0057 

154.6 

.0026 

55.0 

.0035 

122.5 

.0054 

105.9 

• 0085 

144.3 

.0144 

134.4 


1 


1 


1 



I 


I 



HACA 0012 AIRFOIL 

MACH NUMBER >= .30 MEAN INCIDENCE • 9.0 DEO 

PITCHING FREQUENCY = 8.00 HZ <K=.0993> PITCHING AMPLITUDE » 8.0 DEO 


FILEI 34 < SHEEP « 30.0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.0914 

360.0 

4.0240 

359.2 

2.3126 

.7 

1.8173 

338.8 

1.2622 

2.0 

1.2178 

337.6 

1.0361 

1.9 

2 

1.1373 

13.6 

1.3126 

12.6 

.8157 

35.1 

.5082 

5.5 

.2722 

3.5 

.2268 

344.2 

.1843 

330.9 

3 

1.4209 

310.7 

1.3346 

291.3 

.6379 

301.8 

.4032 

269.8 

.1885 

267.1 

.1556 

244.7 

.1226 

247.2 

4 

.3836 

233.0 

.3631 

201.9 

.2104 

203.9 

.1888 

166.4 

.0761 

163.2 

.0698 

127.9 

.0622 

128.3 

5 

.2287 

222.1 

. 1518 

178.9 

.0444 

156.8 

.0874 

86.2 

.0416 

110.4 

.0410 

63.2 

.0373 

68.1 

6 

.3843 

171.7 

.3172 

142.5 

.0869 

129.8 

.0824 

30.5 

.0647 

40.0 

.0627 

353.9 

.0486 

3.3 

7 

.3830 

86.6 

.3339 

54.9 

.1081 

50.0 

.0928 

302.7 

.0681 

im 

.0573 

?S:f 

.0437 

274.0 

8 

.2396 

2.2 

.2672 

327.1 

.0943 

331 .3 

.0638 

211.4 

.0420 

.0353 

.0293 

183.1 

9 

. 1099 

289.2 

.1376 

241.4 

.0612 

235.0 

.0349 

131.3 

.0200 


.0200 

72.4 

.0200 


10 

.0610 

273.3 

.0407 

186.1 

.0214 

103.8 

.0132 

77.4 

.0076 

.0133 

31.4 

.0162 

H 


P 

8U 

P 

9U 

P10U 

PI1U 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

C 

P 


1 


.8520 

357.7 

.5705 

2.5 

.3790 

2.7 

. 1875 

3.4 

.1344 

343.6 

.I486 

344.0 


2 


.1290 

330.3 

.0730 

29B.9 

.0534 

266.2 

.0601 

225.2 

.0765 

210.2 

.0612 

222.9 


3 


.0824 

220.8 

.0679 

166.3 

.0599 

139.8 

.0662 

112.7 

.0393 

83.3 

.0214 

52.9 


4 


.0460 

96.9 

.0556 

53.2 

.0433 

33.9 

.03B7 

5.7 

.0056 

240.1 

.0132 

227.2 


3 


.0274 

41.2 

.0218 

326.9 

• 014S 

295.3 

.0155 

247.6 

.0128 

69.2 

.0122 

91.6 


6 


.0397 

335.8 

.0173 

295.2 

.0073 

279.3 

.0053 

164.9 

.0076 

320.4 

.0080 

326.3 


7 


.0333 

241.3 

.0246 

214.1 

.0096 

196.3 

.0087 

77.0 

.0074 

288.0 

.0047 

228.6 


8 


.0260 

147.9 

.0237 

115.7 

.0069 

95.5 

.0118 

319.6 

.0111 

175.7 

.0044 

91.9 


9 


.0194 

70.5 

.0176 

23.4 

.0042 

25.5 

.0091 

201.3 

.0092 

41.3 

.0037 

298.7 


10 


.0129 

9.1 

.0113 

293.5 

.0043 

283.1 

.0032 

144.5 

.0048 

201.5 

.0072 

133.2 



H P IL P 2L P 3L P 4L P 3L P 6L P 7L P 8L 

CP CP CP CP CP CP CP CP 


l 

.6888 

. 6 

.3301 

166.7 

.4888 

172.3 

.5197 

176.8 

.3333 

183.3 

.1863 

193.7 

.0866 

223.3 

.0811 

319.8 

2 

.3948 

274.6 

.2781 

252.4 

.0981 

242.7 

.0439 

208.2 

.0277 

181.7 

.0269 

135.3 

.0294 

163.9 

.0303 

171.3 

3 

.1673 

297.9 

.0613 

297.3 

.0083 

343.3 

.0111 

36.7 

.0141 

69.7 

.0137 

45.3 

.0173 

32.5 

.0191 

29.4 

4 

.0516 

202.8 

.0194 

186.8 

.0050 

177.6 

.0034 

184.0 

.0032 

287.3 

.0035 

239.9 

.0050 

261.3 

.0080 

232.3 

3 

.0160 

167.8 

.0051 

173.6 

.0031 

227.8 

.0014 

249.1 

.0024 

43.5 

.0013 

10.5 

.0024 

76.2 

.0034 

76.8 

6 

.0127 

155.9 

.0027 

117.3 

.0021 

131.7 

.0033 

178.6 

.0050 

240.1 

.0024 

221.0 

.0028 

284.0 

.0039 

277.5 

7 

.0138 

73.8 

.0022 

142.9 

.0013 

234.7 

.0011 

249.8 

.0025 

134.8 

.0020 

117.5 

.0023 

150.7 

.0037 

148.1 

8 

.0105 

328.0 

.0050 

317.1 

.0009 

15.3 

.0015 

335.3 

.0008 

77.0 

.0014 

353.7 

.0023 

37.1 

.0040 

26.8 

9 

.0044 

241 .0 

.0017 

222.8 

.0010 

62.7 

.0002 

349.8 

.0006 

338.9 

.0006 

221.8 

.0014 

283.3 

.0037 

247.7 

10 

.0026 

193.2 

.0023 

227.1 

.0013 

287.9 

.0002 

199.0 

.0014 

129.3 

.0010 

39.8 

.0021 

108.1 

.0040 

89.1 



Co 


NACA 0012 AIRFOIL 

HACH NUMBER • .30 MEAN INCIDENCE • 9.0 DEO 

PITCHINO FREQUENCY >10.00 HZ (K>. 12431 PITCHING AMPLITUDE « B.O DEO 


FILE I 3 (SHEEP * .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 7U 


A 

8 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

1 

1.2120 

3.4334 

.7604 2.2780 

.6119 

1.3326 

.4783 

1.0897 

.4863 

.7856 

.4030 

.8099 

.4437 .6934 

2 

.4773 

1.8823 

.8133 1.6629 

.7473 

.9362 

.1623 

.8643 

.1231 

.6241 

-.0995 

.3649 

-.0170 .3031 

3 

-1.0836 

1 .2398 

-1.0840 1.0239 

-.4498 

.6213 

-.3026 

.1436 

-.3224 

.0749 

-.2768 

-.0986 

-.2394 -.0330 

4 

-1.0761 

-.3036 

-.9074 -.4992 

-.4907 

-.1397 

-.1992 

-.2910 

-.1323 

-.1366 

-.0130 

-.1738 

-.0394 -.1321 

S 

.0161 

-.6138 

.1759 -.5611 

.0627 

-.3063 

.2230 

-.1367 

.1240 

-.1401 

.1813 

-.0238 

.1437 -.0911 

6 

.1887 

-.1353 

.2307 -.0939 

.1457 

-.0206 

.1175 

. 1210 

.1131 

.0673 

.0211 

.1363 

.0680 .1138 

7 

.1482 

-.0294 

.2230 .0357 

.0793 

.0436 

-.0477 

.1213 

-.0068 

.1074 

-.0914 

.0477 

-.0467 .0731 

a 

.1132 

.0882 

.0706 .2337 

.0180 

.0966 

-.1123 

-.0091 

-.0980 

.0259 

- . 06BB 

-.0703 

-.0844 -.0063 

9 

-. 0290 

.1428 

-.1886 .1434 

-.0773 

.0713 

-.0304 

-.0796 

-.0367 

-.0641 

.0492 

-.0627 

-.0099 -.0719 

10 

-.1144 

.0043 

-.1430 -.1174 

-.0909 

-.0481 

.0446 

-.0623 

.0212 

-.0447 

.0329 

.0187 

.0440 -.0211 

H 


P 

8U P 

9U 

P10U 

P1IU 

P12U 

P13U 



A 

B A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 


.2986 

.6313 .2390 

.4378 

.0981 

.3875 

-.0428 

.3173 

-.1734 

.2593 

-.2020 

.2839 

2 


-.1497 

.3690 -.1232 

.2080 

-.1301 

.0462 

-.1369 

-.1137 

-.0672 

-.1894 

-.0769 

-.1631 

3 


-.1360 

-.1187 -.0962 

-.0881 

.0008 

-.0804 

.0978 

-.0728 

.1134 

-.0033 

.0916 

-.0137 

4 


.0303 

-.1276 .0386 

-.1077 

.0554 

-.0300 

.0721 

.0477 

.0193 

.0861 

.0192 

.0732 

3 


.1340 

.0426 .1233 

.0483 

.0371 

.0397 

-.0511 

.0711 

-.0844 

-.0090 

-.0682 

-.0082 

6 


-.0327 

.1046 -.0461 

.0819 

-.0448 

.0178 

-.0436 

-.0462 

.0289 

-.0539 

.0193 

-.0421 

7 


-.0638 

-.0101 -.0500 

-.0027 

-.0129 

-.0163 

.0242 

-.0300 

.0369 

.0216 

.0340 

.0143 

B 


-.0273 

-.0613 -.0248 

-.0459 

.0001 

-.0190 

.0269 

.0079 

-.0179 

.0292 

-.0143 

.0269 

9 


.0398 

-.0304 .0371 

-.0318 

.0218 

-.0029 

.0063 

.0239 

-.0278 

-.OOP: 

-.0212 

-.0041 

10 


.0267 

.0417 .0371 

.0210 

.0033 

.0179 

-.0306 

.0148 

.0109 

-.0389 

-.0019 

-.0296 


H 

P 

1L 

P 2L 

P 3L 

p 

4L 

P 3L 

P 6L 

P 7L 

p 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.1487 

.4317 

.0330 -.4030 

-.0999-1.0935 

-.0623 

-.4970 

-.1461 -.2990 

-.1443 -.1476 

-.1658 -.0037 

-.2008 

.1411 

2 

-.2773 

.2163 

-.2158 -.0544 

-.1301 -.1221 

.0061 

-.0636 

.0161 -.0389 

.0298 -.0375 

.0108 -.0799 

.0149 

-.1175 

3 

-.2061 

.1047 

-.0753 

.0323 

.0124 

.0343 

.0163 

.0262 

.0249 

.0186 

.0239 

.0211 

.0390 

.0142 

.0330 

.0262 

4 

— » 0 ABO 

-.0716 

-.0069 -.0206 

.0008 

.0126 

-.0048 

• 0078 

-.0049 

• 0111 

-.0107 

.0119 

-.0052 

.0241 

-.0198 

.0426 

3 

» 0351 

-.0532 

.0092 -.0191 

-.0199 -.0132 

-.0060 

-.0095 

-.0094 -.0058 

-.0061 -.0120 

-.0188 -.0110 

-.0233 

-.0334 

6 

.0195 

.0106 

.0122 

.0109 

-.1306 -.1756 

.0076 

• 0028 

.0084 -.0025 

.0117 

.0017 

• 0287 

.0043 

.0323 

-.0052 

7 

.0017 

.0079 

-.0031 

.0040 

-.0014 

.0027 

-.0032 

.0007 

-.0019 

.0047 

-.0048 

.0060 

.0044 

.0113 

-.0030 

.0242 

fl 

-•0007 

.0051 

.0002 

.0013 

.002? -.0013 

.0019 

-.0019 

-.0025 -.0024 

-.0030 -.0043 

-.0087 

.0025 

-.0182 

-.0049 

9 

-.0096 

.0033 

-.0003 -.0002 

.0033 -.0028 

.0025 

-.0003 

.0003 -.0031 

.0029 -.0041 

-.0042 -.0076 

.0031 

-.0173 

10 

-.0093 

-.0084 

-.0024 -.0038 

.0026 

• 0042 

.0003 

.0027 

.0030 -.0004 

• 0040 

.0029 

•0083 -.0056 

.0187 

.0051 


l 


v 


i 1 


1 1 


l 


u> 

Ui 


NACA 001? AIRFOIL 

HACM NUMBER a .30 MEAN INCIPENCE - ».C DEO 

PITCHING FREQUENCY =10.00 HZ <K=.1243> PITCHING AMPLITUDE • 8.0 DEO 


FILE I 37 (SHEEP ■ 30.0) 

FOURIER COSINE (A) AND SINE CD) COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

1 

-. 1730 

3.1791 

-.3020 

4.2388 

-.0064 

2.4217 

-.0405 

1.8879 

.0780 

1.2644 

-.0372 

1.2303 

.0688 

1.0603 

2 

.1970 

1.0347 

.0596 

1.1330 

.3571 

.6971 

-.0818 

.3672 

-.0406 

.3290 

-.1398 

.2324 

-.0879 

.2216 

3 

-1.0331 

.8862 

-1.1433 

.3906 

-.5618 

.2731 

-.4406 

-.1157 

-.2133 

-.0699 

-.1269 

-.1446 

-.1132 

-.0967 

4 

-.5374 

-.3622 

-.3072 

-.5574 

-.1186 

-.2344 

.0754 

-.2230 

.0346 

-.0708 

.0715 

-.0146 

.0323 

-.0187 

3 

-.0930 

-.2282 

.1593 

-.2421 

.0823 

-.062? 

.1325 

.0178 

.0261 

-.0150 

.0172 

.0141 

.0173 

.0075 

6 

.0369 

-.2910 

.2021 

-.0205 

.0672 

.0304 

• 0356 

.1234 

.0530 

.0402 

.0010 

.0524 

.0196 

.0410 

7 

.3154 

-.0741 

.1211 

. 1069 

.0144 

.0329 

-.1104 

.0293 

-.0423 

.0487 

-.0479 

-.0102 

-.0373 

.0120 

8 

.1247 

.2313 

-.0121 

.1463 

.0007 

.0463 

-.0223 

-.0625 

-.0314 

-.0224 

.0113 

-.0292 

-.0096 

-.0228 

9 

-.1093 

.1302 

-.1304 

.0468 

-.0476 

.0161 

• 0141 

-.0325 

.0003 

-.0168 

.0189 

.0074 

.0109 

-.0129 

10 

-.0932 

.0070 

-.0625 

-.0721 

-.0136 

-.0128 

.0436 

-.0055 

.0184 

-.0161 

.0070 

.0134 

.0244 

-.0002 

H 


P 

au 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 




A 

B 

A 

8 

A 

8 

A 

8 

A 

8 

A 

8 


1 


-.0278 

.8650 

.0325 

.6038 

.0175 

.4001 

.0025 

• 1963 

-.0533 

.1235 

-.0733 

.1415 


2 


-.1218 

.1161 

-.1154 

.0225 

-.0865 

-.0215 

-.0373 

-.0654 

-.0318 

-.0809 

-.0388 

-.0582 


3 


-.0322 

-.0948 

.0392 

-.0794 

.0552 

-.0425 

.0712 

-.0056 

.0306 

.0174 

.0108 

.0221 


4 


.0300 

.0128 

.0240 

.0439 

• 0062 

.0390 

-.0117 

.0340 

-.0003 

-.0065 

-.0082 

-.0124 


3 


.0154 

.0080 

-.0024 

.0092 

-.0053 

.0003 

-.0082 

-.0087 

.0046 

.0073 

.0030 

.0009 


6 


-.0147 

.0395 

-.0212 

.0121 

-.0083 

.0027 

.0047 

-.0067 

.0021 

.0053 

.0039 

.0068 


7 


-.0227 

-.0206 

-.0006 

-.0271 

.0020 

-.0120 

.0045 

• 0030 

-.0098 

-.0019 

-.0001 

.0012 


8 


.0101 

-.0117 

.0111 

.0064 

• 0049 

.0048 

-.0013 

• 0032 

.0054 

-.0031 

-.0062 

-.0001 


9 


.0123 

-.0001 

.0030 

-.0035 

-.0032 

-.0011 

-.0094 

.0013 

.0021 

-.0008 

.0055 

-.0077 


10 


.0089 

.0186 

.0035 

.0131 

• 0045 

-.0006 

.0055 

-.0143 

.0041 

.0074 

.0015 

.0088 



H 

p 

1L 

P 2L 

P 

3L 

P 4L 

P 

5L 

p 

6L 

p 

7L 

P 

BL 


A 

8 

A 8 

A 

8 

A 8 

A 

8 

A 

8 

A 

8 

A 

8 

1 

-.0168 

.6889 

.0843 -.3527 

.0638 

-.3099 

.0254 -.3371 

-.0690 

-.3611 

-.0762 

-.2037 

-.0917 

-.0775 

-.0797 

.0515 

o 

-.4420 

.0040 

-.2752 -.1099 

-.0032 

-.0577 

-.0172 -.0426 

.0027 

-.0321 

.0133 

-.0284 

.0081 

-.0310 

.OOBO 

-.0368 

j 

-.1487 

.0684 

-.0533 .0324 

.0034 

.0120 

.0082 .0090 

.0128 

.0086 

.0055 

.0111 

.0067 

.0132 

-.0004 

.0176 

4 

-.0150 

-.0531 

.0105 -.0190 

.0108 

-.0043 

.0046 -.0044 

-.0035 

-.0036 

-.0015 

-.0048 

-.0046 

-.0042 

-.0024 

-.0061 

5 

.0114 

-.0240 

.0047 -.0103 

.0034 

-.0060 

-.0025 -.0038 

-.0052 

.0028 

-.0026 

.0003 

-.0010 

.0014 

.0000 

.0005 

6 

.0073 

.0004 

.0042 .0157 

.0026 

.0038 

.0020 -.0012 

-.0013 

.0004 

-.0002 

.0002 

-.0007 

.0005 

-.0003 

.0008 

7 

.0102 

.0011 

.0002 .0010 

.0010 

.0003 

-.0008 -.0002 

.0013 

.0013 

.0010 

.0002 

.0009 

-.0004 

.0011 

.0004 

8 

.0018 

.0090 

-.0002 .0031 

.0020 

.0011 

-.0009 .0009 

-.0012 

.0009 

-.0010 

.0004 

-.0022 

,0005 

-.0017 

-.0009 

V 

-.0074 

.0028 

-.0004 -.0037 

-.0006 

.0004 

-.0006 -.0012 

-.0012 

-.0010 

.0001 

-.0006 

.0005 

-.0010 

.0029 

.0003 

10 

-.0018 

-.0038 

-.0002 -.0024 

-.0014 

.0002 

.0006 .0006 

• 0004 

-.0001 

-.0004 

.0002 

- • 0004 

.0003 

-.0029 

.0002 



B.O DEO 


t 


co 

O' 


NACA 0012 AIRFOIL 

MACH NUMBER « .30 MEAN INCIDENCE > 9.0 DEO 

PITCHINO FREQUENCY >10.00 HZ <K«.1243> PITCHINO AMPLITUDE • 


FILE! 

3 (SHEEP « 

.0) 


















FOURIER AMPLITUDES 

(C> AND PHASE 

ANGLES 

(P> 





H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.4418 

19.3 

2.4016 

18.5 

1.4464 

24.7 1 

. 1900 

23.7 

.9239 

31 .8 

.9053 

26.6 

.8248 

32.3 

2 

2.0003 

19.8 

1.8311 

26.1 

1.1980 

38.4 

.8794 

10.6 

.6363 

11.3 

.3736 

330.0 

.3034 

338.1 

3 

1.4617 

319.3 

1.4911 

313.4 

.76 70 

324.1 

.3232 

2B6.2 

.3310 

283.1 

.2938 

230.4 

.2416 

262.2 

4 

1.1181 

234.2 

1.0359 

241.2 

.5102 

234.1 

.3526 

214.4 

.2031 

220.2 

.1743 

184.3 

.1449 

204.2 

3 

.6140 

178.3 

.3881 

162.6 

.3128 

168.4 

.2741 

124.9 

. 1871 

138.3 

.1831 

98.1 

• 1718 

122.0 

6 

.2323 

123.7 

.2677 

110.3 

. 1472 

98.1 

.1687 

44.2 

.1333 

59.7 

.1379 

8.8 

.1326 

30.9 

7 

.1311 

101.2 

.2318 

76.1 

.0906 

61 .3 

.1303 

338.5 

.1076 

336.4 

. 1031 

297.6 

.0867 

327.3 

a 

.1431 

32.6 

.2441 

16.8 

.0982 

10.5 

.1127 

263.4 

.1014 

284.8 

• 09B3 

224.4 

.0846 

263.6 

9 

.1437 

348.3 

.2369 

307.2 

. 1033 

312.6 

.0832 

200.9 

.0738 

209.8 

.0797 

141.9 

.0726 

187.8 

10 

.1147 

272.1 

.1832 

230.6 

.1028 

242.1 

.0766 

144.4 

.0495 

134.6 

.0361 

70.3 

.0488 

113.6 

H 


P 

8U 

P 

9U 

PtOU 

P11U 

P12U 


P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 



1 

.6983 

25.3 

.5164 

27.6 

.3998 

14.2 

.3202 

332.3 

.3132 

325.9 

.3301 

324.8 

2 

.39B2 

337.9 

.2418 

329.4 

.1380 

289.5 

.1793 

229.8 

.2010 

199.3 

.1821 

203.0 

3 

.1961 

232.7 

.1304 

227.3 

.0804 

179.4 

.1219 

126.7 

.1134 

91.8 

.0926 

98.3 

4 

.1311 

166.6 

.1144 

160.3 

.0630 

118.5 

31.8 

.0865 

36.6 

.0883 

.0849 

2i§:? 

.0737 

213:5 

3 

.1398 

74.3 

. 1343 

68.9 

.0703 

.0875 

324.3 

.0687 

6 

.1171 

333.3 

.0940 

330.6 

.0482 

291.7 

.0635 

223.3 

.0612 

151. B 

.0464 

153.1 

7 

.0646 

261.0 

.0301 

266.9 

.0208 

218.4 

.0385 

141.1 

.0428 

39.7 

.0369 

67.3 

8 

.0672 

204.1 

.0332 

210.3 

.0190 

179.8 

.0281 

73.6 

.0342 

328.5 

.0304 

331.9 

9 

.0671 

116.9 

.0489 

130.6 

.0220 

97.7 

.0267 

14.0 

.0290 

253.9 

.0216 

259.0 

10 

.0493 

32.6 

.0426 

60.3 

.0182 

10.3 

.0340 

293.9 

.0404 

164.3 

.0297 

183.6 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

61 

p 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

c 

P 

1 

.4566 

19.0 

.4068 

172.2 

1.0980 

185.2 

.5009 

187.1 

.3327 

206.0 

.2063 

224.4 

. 1639 

268.0 

.2454 

303.1 

2 

.3318 

308.0 

.2223 

235.9 

.1935 

230.9 

• 0659 

174.7 

• 0611 

164.7 

.0648 

152.6 

.0806 

172.3 

.1184 

172.8 

3 

.2312 

296.9 

.0821 

293.4 

.0557 

12.8 

• 0308 

32.0 

• 0311 

53.3 

.0319 

48.6 

.0413 

70.0 

.0609 

64.6 

4 

.0988 

223.3 

.0217 

19B .4 

.0126 

3.6 

.0091 

328.6 

• 0121 

336.1 

.0160 

317.9 

.0247 

347.7 

.0470 

335.1 

5 

.0638 

146.6 

.0212 

134.2 

.0239 

236.4 

• 0112 

212.0 

• 01 10 

238.4 

.0133 

207.1 

.0218 

239.8 

.0420 

217.3 

6 

.0221 

61.4 

.0163 

48.4 

• 2188 

216.6 

• 0081 

69.7 

.0088 

106.7 

.0118 

81.6 

.0291 

81 .3 

.0327 

99.1 

7 

.0081 

12. 2 

.0051 

322.2 

.0031 

333.1 

.0033 

283.3 

.0051 

338.3 

.0077 

321.2 

.0121 

21.4 

.0244 

333.0 

8 

.0032 

351.7 

.0013 

6.8 

.0032 

1 13.2 

.0027 

133.9 

.0034 

225.9 

.0052 

215.1 

,0090 

283.9 

.0188 

254.9 

9 

.0110 

298.7 

.0005 

230.0 

.0043 

130.3 

.0026 

96.6 

.0031 

1 75.0 

.0050 

144.6 

.0087 

208.9 

.0176 

169.8 

!0 

.0126 

228.4 

.0045 

212.1 

.0049 

32.0 

.0027 

11.3 

.0030 

97.1 

.0050 

54.3 

.0101 

124.1 

.0194 

74.9 



NACA 0012 AIRFOIL 


MACH NUMBER - .30 MEAN INCIDENCE > 9.0 DEO 

PITCHING FREQUENCY =10.00 HZ CK*.1245> PITCHING AMPLITUDE ■ 8.0 DEO 


FILE I 37 (SHEEP » 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.1820 

338.1 

4.2693 

355.9 

2.4217 

359.8 

1.8883 

358.8 

1 .2668 

3.3 

1.2309 

358.3 

1.0623 

3.7 

2 

1.0333 

10.8 

1.1346 

3.0 

.7832 

27.1 

.5731 

351 .8 

.3315 

333.0 

.2883 

331 .0 

.2384 

338.4 

3 

1.3426 

310.6 

1.2082 

288.9 

,6247 

295.9 

.4556 

255.3 

.2244 

251.9 

.1924 

221.3 

.1489 

229.3 

4 

.6647 

237.0 

.6364 

208.9 

.2626 

206.8 

.2354 

161 .3 

.0788 

133.9 

.0730 

101.3 

.0336 

109.6 

5 

.2464 

202.2 

.2898 

146.7 

.1032 

127. 1 

.1336 

82.4 

.0301 

119.9 

.0223 

50.7 

.0188 

66.4 

6 

.2933 

172.8 

.2031 

95. B 

.0737 

63.7 

.1285 

16.1 

.0663 

52.8 

.0324 

1.1 

.0435 

23.3 

7 

.3240 

103.2 

.1613 

48.6 

.0360 

23.7 

.1142 

284.8 

.0643 

319.0 

.0490 

237.9 

.0392 

287.8 

8 

.2628 

28.3 

.1468 

355.3 

.0463 

.9 

.0663 

199.6 

.0383 

234.3 

.0313 

138.9 

.0247 

202.9 

9 

.1700 

320.0 

.1386 

289.7 

.0302 

288.6 

.0335 

156.6 

.0168 

178.2 

.0203 

68.3 

.0169 

139.8 

10 

.0933 

274.3 

.0954 

220.9 

.0202 

230.7 

.0439 

97.1 

.0245 

131.2 

.0131 

27.3 

.0244 

90.3 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.8634 

338.2 

.4047 

3.1 

.4004 

2.3 

.1963 

.7 

.1353 

333.9 

.1393 

332.6 


2 


.1683 

313.6 

.1176 

281.0 

.0891 

236.1 

.0871 

221.3 

.0869 

201.3 

.0700 

213.7 


3 


. 1001 

198.8 

.0886 

153.8 

.0696 

127.6 

.0714 

94.5 

.0352 

60.4 

.0246 

26.1 


4 


.0326 

66.9 

.0500 

28.7 

.0394 

9.0 

.0360 

341.1 

.0065 

182.5 

.0149 

213.3 


3 


.0174 

62.3 

.0093 

343.1 

.0053 

272.7 

.01 19 

223.3 

.0086 

32.2 

.0031 

79.8 


6 


.0421 

339.6 

.0245 

299.8 

.0087 

288.1 

.0082 

145.0 

.0057 

22.0 

.0079 

29.6 


7 


.0307 

227.8 

.0271 

181.2 

.0122 

170.7 

.0054 

56.3 

.0100 

239.2 

.0012 

333.2 


8 


.0135 

139.1 

.0128 

60.2 

.0069 

45.8 

.0034 

337.7 

.0074 

133.3 

.0062 

268.6 


9 


.0123 

90.6 

.0046 

139.7 

.0034 

250.9 

.0093 

277.7 

.0023 

109.8 

.0093 

144.3 


10 


.0206 

23.7 

.0135 

15.0 

.0046 

97.9 

.0154 

158.8 

.0084 

29.0 

.0089 

9.3 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.6891 

358.6 

.3627 

166.6 

.3138 

172.9 

.3376 

177.4 

.3676 

190.8 

.2173 

200.3 

.1201 

229.8 

.0949 

302.9 

2 

.4421 

270.5 

.2963 

248.2 

.1013 

235.3 

.0459 

202.0 

.0322 

175.1 

.0313 

154.9 

.0320 

165. 3 

.0377 

167.7 

3 

.1637 

294.7 

.0624 

301.3 

.0125 

13.6 

.0121 

42.3 

.0154 

36.0 

.0124 

26.2 

.0148 

26.8 

.0176 

338.8 

4 

.0552 

193.8 

.0217 

151.1 

.0117 

111.8 

.0064 

133.8 

.0050 

224.8 

.0050 

196.9 

.0062 

227.1 

.0066 

201.7 

3 

.0266 

134.5 

.0113 

155.2 

.0069 

150.2 

.0045 

213.0 

.0059 

298.2 

.0026 

275.9 

.0017 

323.1 

.0003 

• 6 

6 

.0073 

87.2 

.0163 

13.1 

.0043 

34.2 

.0023 

121.4 

.0014 

286.7 

.0003 

309.4 

.0009 

302.9 

.0008 

340.0 

7 

.0102 

83.9 

.0011 

9.8 

.0010 

74.0 

.0009 

253.7 

.0019 

44.9 

.0010 

78. 1 

.0010 

117.3 

.0012 

71.4 

8 

.0092 

11.4 

.0031 

357.1 

.0023 

60.4 

.0012 

313.0 

.0015 

306.1 

.0011 

289.9 

.0022 

283.4 

.0019 

241.7 

9 

.0079 

290.3 

• 00118 

185.8 

.0007 

302.9 

.0013 

206.3 

.0015 

230.8 

.0006 

173.4 

.0011 

133.8 

.0030 

84.6 

10 

.0042 

203.3 

• 0024 

184.5 

.0014 

276.6 

.0008 

44.5 

.0004 

106.6 

.0004 

295.8 

.0008 

311.7 

.0029 

274.1 



NACA 0012 AIRFOIL 


HACK NUMBER > .30 MEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY « 4.00 HZ <K>.0497> PITCHING AMPLITUDE • 8.0 DEO 


FILE! 13 (SHEEP • .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

p 

4U 

p 

SU 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

• B 

1 

.7840 

1 .3701 

.7184 

.4490 

.2537 

.0416 

.2921 

.0842 

.2749 

. 1278 

.2797 

.1842 

.2407 

.1783 

2 

2.3714 

.4913 

2.1480 

.8323 

1.3186 

.2471 

.8504 

.3192 

.5575 

.2319 

.4288 

.2664 

.3687 

.2046 

3 

.4431 

.4447 

.4538 

.4241 

.3042 

.0419 

.2088 

.0813 

.1373 

.0414 

.1145 

.0514 

.1023 

.0205 

4 

.4507 

.5187 

.4925 

.5314 

.3306 

. 1630 

. 192B 

.2269 

.1174 

.1569 

.0619 

.1626 

.0471 

.1253 

S 

.4379 

.5527 

.2237 

.5409 

.2128 

.2275 

.0285 

.2093 

.0112 

.1375 

-.0241 

.1163 

.0004 

.0973 

6 

.0885 

.7409 

-.0841 

.4514 

.0365 

.2991 

-.0749 

.1742 

-.0540 

.1177 

-.0895 

.0831 

-.0434 

.0880 

7 

-.3441 

.5441 

-.5029 

.4348 

-.1464 

.2337 

-.1602 

.0876 

-.1173 

.0628 

-.1193 

.0006 

-.0944 

.0199 

8 

-.4708 

.1987 

-.5371 

-.0061 

-.2114 

.0751 

-.1442 

-.0414 

-.1124 

-.0286 

-.0765 

-.0698 

-.0749 

-.0345 

9 

-.4323 

-.0485 

-.3927 

-.2495 

-.1931 

-.0448 

-.0934 

-.0909 

-.0725 

-.0679 

-.0254 

-.0887 

-.0482 

-.0637 

10 

-.1782 

-.2505 

-.0434 

-.3672 

-.0492 

-.1249 

.0008 

-.1231 

-.0092 

-.1016 

.0449 

-.0853 

.0123 

-.0837 

H 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

PI3U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 



1 

.2127 

.2122 

.1689 

.2466 

.1091 

*2937 

.0494 

.3447 

-.0412 

.4127 

-.0521 

.4620 

2 

.2340 

.1865 

.0833 

.1037 

-.0107 

• 0720 

-.1048 

.0403 

-.1441 

-.0124 

-.1473 

-.0161 

3 

.0844 

.0306 

.0659 

.0361 

.0118 

• 0238 

-.0422 

.0155 

-.0689 

.0058 

-.0553 

.0097 

4 

.0092 

.1134 

-.0540 

.0802 

-.0608 

• 0266 

-.0474 

-.0269 

-.0436 

-.0726 

-.0389 

-.0539 

3 

-.0280 

.0644 

-.0323 

-.0014 

-.0286 

-*0247 

-.0250 

-.0479 

.0095 

-.0453 

.0080 

-.0366 

6 

-.0786 

.0367 

-.0489 

.0020 

-.0202 

-.0232 

.0084 

-.0483 

.0316 

-.0258 

.0204 

-.0174 

7 

-.0630 

-.0299 

-.0291 

-.0431 

-.0011 

-.0366 

.0269 

-.0301 

.0321 

-.0026 

.0268 

-.0054 

8 

-.0308 

-.0464 

.0068 

-.0435 

.0214 

-.0236 

.0360 

-.0037 

.0204 

.0246 

.0133 

.0215 

9 

-.0037 

-.0578 

.0256 

-.0222 

.0254 

-.0076 

.0255 

.0070 

-.0033 

.0163 

.0002 

.0125 

10 

.0419 

-.0418 

.0303 

-.0030 

.0278 

• 0148 

.0254 

.0325 

-.0075 

.0196 

-.0099 

.0226 


H 

P 

1L 

p 

2L 

p 

3L 

P 

4L 

P 5L 

P 6L 

P 

7L 

P 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A B 

A B 

A 

B 

A 

B 

1 

.1573 

.4422 

.0285 

-.0931 

-.0805 

-.5550 

-.0671 

-.2678 

-.0836 -.1312 

-.0799 -.0034 

-.0766 

.1254 

-.0806 

.2970 

2 

.1479 

.1483 

-.0756 

-.0084 

-.1968 

-.1160 

-.0759 

-.0790 

-.0594 -.0630 

-.0523 -.0558 

-.0664 

-.0469 

-.0936 

-.0448 

3 

.0363 

.1133 

-.0221 

.0627 

-.0376 

.0370 

-.0149 

.0022 

-.0093 -.0003 

-.0101 -.0033 

-.0143 

-.0034 

-.0265 

-.0073 

4 

.0507 

. 1034 

.0102 

.0281 

.0013 

-.0227 

• 0068 

-.0219 

.0032 -.0218 

.0033 -.0223 

-.0043 

-.0267 

-.0088 

-.0378 

5 

.0148 

.0592 

-.0041 

.0140 

-.0016 

-.0038 

.0042 

-.0010 

.0059 -.0016 

.0073 -.0017 

• 0080 

-.0079 

.0142 

-.0174 

6 

-.0111 

.0702 

-.0069 

.0137 

.0057 

-.0066 

.0054 

-.0012 

.0053 -.0017 

.0062 .0001 

.0089 

-.0035 

.0159 

-.0034 

7 

-.0442 

.0378 

-.0089 

.0042 

.0176 

.0027 

.0056 

.0007 

.0060 .0003 

.0051 .0018 

.0092 

.0009 

.0155 

.0051 

8 

-.0487 

.0000 

-.0117 

-.0019 

.0004 

.0081 

.0001 

.0041 

.0003 .0046 

-.0012 .0054 

.0022 

• 0084 

.0014 

.0130 

9 

-.0350 

-.0200 

-.0068 

-.0055 

.0005 

.0062 

-.0015 

.0027 

-.0015 .0029 

-.0033 .0025 

-.0029 

.0064 

-.0071 

.0102 

10 

-.0098 

-.0289 

-.0052 

-.0064 

-.0110 

.0066 

-.0057 

• 0009 

-.0054 .0021 

-.0070 -.0005 

-.0093 

.0038 

-.0171 

.0025 




NACA 0012 AIRFOIL 


HACK NUMBER • .30 HEAN INCIDENCE - 12.0 DEO 
PITCHINO FREQUENCY = 4.00 HZ <K=. 04771 PITCHINO AMPLITUDE - 8.0 DEO 


FILE! 71 <SHEEP - 30.0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

IU 

P 

2U 

P 

3li 

P 

4U 

p 

3U 

P 

6U 

P 

7U 


A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

1 

.4723 

2.2725 

.3777 

1.1284 

.2345 

.6710 

.1757 

.8528 

.1337 

.7482 

.1226 

.8247 

.1314 

.7436 

2 

3.1670 

1.0388 

2.7024 

1.0031 

1.56B3 

.4877 

*8894 

.4387 

.4890 

.2366 

.3742 

.2773 

.2768 

.1742 

3 

* 0841 

1.2011 

. 1048 

.8616 

.0672 

• 3682 

-.0584 

.3625 

-.0266 

.2378 

-.0654 

.2174 

-.0272 

.1684 

4 

.3847 

.7107 

.4527 

.8874 

.2202 

.3817 

-.0331 

.2527 

-.0762 

.1423 

-.1327 

.0740 

-.1033 

.0878 

5 

-.3311 

.6137 

-.3180 

• 4841 

-.2274 

. 1554 

-.2424 

-.0040 

-.1563 

-.0337 

-.1366 

-.0864 

-.1177 

-.0684 

6 

-.0877 

.1575 

-.1232 

.2003 

-.0413 

.0047 

-.0181 

-.0740 

-.0187 

-.1043 

.0142 

-.1205 

,0058 

-.0986 

7 

-.4100 

.2662 

-.51 10 

.1632 

-.1304 

.0427 

-.0313 

-.0389 

.0110 

-.0422 

.0517 

-.0406 

.0400 

-.0377 

e 

-.2360 

-.1018 

-.2602 

-.2172 

-.0623 

-.0600 

.0462 

-.0571 

.0477 

-.0367 

.0653 

-.0008 

.0323 

-.0114 

9 

-.2144 

-.1077 

-.1601 

- . 1991 

-.0501 

-.0273 

.0235 

.0160 

.0383 

.0308 

.0313 

.0517 

,0401 

.0383 

10 

-*0082 

-.2470 

.0523 

-.2707 

.0014 

-.1071 

.0300 

-.0363 

-.0022 

-.0108 

-.0078 

.0017 

-.0073 

.0116 


H 

p 

BU 

P 

9U 

P10U 

PUU 

P12U 

P13U 

A 

B 

A 

8 

A 

B 

A 

8 

A 

8 

A 

8 

1 

.0707 

.6270 

.0817 

.5108 

.0431 

.4444 

.0046 

.377? 

-.0401 

.3108 

-.0332 

.3112 

2 

. 1663 

.1454 

-.0053 

.0772 

-.0780 

.0293 

-.1504 

-.0203 

-.1333 

-.0563 

-.1114 

-.0356 

3 

-.0217 

.1031 

-.0057 

-.0048 

-.0067 

-.0271 

-.0076 

-.0473 

.0073 

-.0285 

.0064 

-.0223 

4 

-.0733 

.0527 

-.0363 

.0245 

-.0221 

-.0113 

- « 0079 

-.0471 

.0058 

-.0173 

.0108 

-.0102 

5 

-.0674 

-.0781 

-.0204 

-.0613 

.0154 

-.0382 

.0512 

-.0131 

.0071 

.0076 

.0173 

.0030 

6 

.0286 

-.0644 

.0366 

-.0221 

.0170 

-.0006 

.0014 

.0210 

-.0074 

-.0075 

-.0022 

.0137 

7 

.0407 

-.0134 

.025? 

.0054 

.0153 

.0025 

.0046 

-.0004 

.0067 

-.0013 

-.0088 

.0026 

8 

.0343 

.0133 

.0145 

.024? 

.0058 

.0178 

-.0028 

.0107 

-.003? 

.0006 

-.0115 

-.0010 

9 

.0117 

.0333 

-.0079 

.0187 

-.0072 

.0061 

-.0045 

-.0065 

.0071 

-.0113 

.0011 

-.0201 

10 

-.0121 

.0077 

-.0147 

-.0036 

-.0056 

-.0035 

• 0036 

-.0034 

.0121 

.0120 

.0178 

.0066 


H 

p 

1L 

P 

2L 


A 

8 

A 

8 

1 

.0750 

.7754 

• 0240 

-.0367 

2 

.0877 

.1318 

-.110? 

-.0074 

3 

-.0410 

.2068 

-.0285 

.0716 

4 

-.015? 

.0758 

-.0185 

.0275 

5 

-.0671 

.0167 

-.0230 

.0032 

6 

.0022 

-.0141 

-.0022 

.0000 

7 

-.0103 

.0088 

-.0033 

.0016 

B 

-.0033 

-.0107 

-.0025 

-.0049 

V 

-.0050 

-.0036 

-.0016 

-.0022 

10 

.0055 

-.0174 

,0032 

-.0028 


P 

3L 

P 

4L 

A 

8 

A 

8 

.0174 

-.3743 

-.0131 

-.370? 

-.1020 

-.051? 

-.0673 

-.0511 

-.0048 

.0107 

.0044 

-.0063 

-.0052 

.0030 

.0026 

-.0032 

-.0006 

.0033 

.0028 

.0056 

-.0030 

.0026 

-.0020 

.0030 

-.0010 

-.0006 

-.0000 

-.0011 

.0004 

-.0032 

-.0014 

-.001? 

-.0005 

-.0020 

.0010 

-.0017 

.0014 

,0018 

.0004 

.0018 


P 

SL 

P 6L 

A 

8 

A 

B 

-.0282 

-.2371 

-.0425 -.1037 

-.0410 

-.0347 

-.0328 -.0352 

.0040 

-.0086 

.0070 -.0073 

.001? 

-.003? 

.0053 -.0035 

.0056 

.0033 

.0057 

.0064 

.0011 

.0042 

-.0027 

.0035 

.0001 

-.0007 

-.0012 -.0014 

-.0002 

-.0007 

-.0008 -.0019 

.0004 

.0011 

.0013 -.0007 

.0005 

.0016 

.0003 

.0017 


P 7L P 8L 

A 8 AD 


-.0430 

.0183 

-.0434 

.1631 

-.0432 

-.031? 

-.0581 

-.034? 

.0070 

-.0133 

.0113 

-.0240 

.0078 

-.005? 

.013? 

-.0040 

.0103 

.0038 

,0132 

.0101 

-.0036 

.0062 

-.0084 

.0112 

-.002? 

-.0012 

-.0037 

-.0037 

-.0022 

-.0017 

-.0033 

-.0046 

.0016 

-.0028 

.0053 

-.0060 

,0021 

,0028 

.0038 

• . 007B 



NACA 0012 AIRFOIL 


HACK NUMBER ■ .30 MEAN INCIDENCE « 12.0 DEG 
PITCHING FREQUENCY ■ 4.00 HZ (K-.0497) PITCHING AMPLITUDE ■ 8.0 DEO 


FILE1 13 C SHEEP « .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.3793 

29.8 

.8381 

36.9 

.2571 

80.7 

.3040 

73.9 

.3032 

63.1 

.3349 

36.6 

.3138 

33.6 

2 

2.4701 

73.7 

2.3223 

69.0 

1.3416 

79.4 

.9083 

69.4 

.6038 

67.4 

.3048 

38.2 

.4216 

61.0 

3 

.7818 

33.3 

.6211 

46.9 

.3071 

82.2 

.2240 

68.7 

.1434 

73.2 

.1233 

63.8 

.1044 

78.7 

4 

.8321 

31.4 

.7246 

42.8 

.3686 

63.8 

.2978 

40.4 

.1960 

36.8 

.1740 

20.8 

.1421 

28.2 

S 

.7032 

38.4 

.6038 

21.7 

.3115 

43.1 

.2112 

7.7 

.1380 

4.7 

.1192 

347.3 

.0973 

.3 

6 

.7462 

6.8 

.6370 

332.6 

.3013 

7.0 

.1896 

336.7 

.1295 

335.4 

.1221 

312.9 

.1084 

324.2 

7 

.6608 

328.6 

• 644B 

310.8 

.2738 

327.9 

.1826 

298.7 

.1331 

298.2 

.1193 

270.3 

.0963 

281.9 

8 

.3110 

292.9 

.3371 

269.4 

.2243 

289.5 

.1500 

254.0 

.1160 

253.7 

.1036 

227.6 

.0823 

243.3 

9 

.4377 

261.0 

.4763 

233.3 

.1982 

236.9 

.1303 

223.8 

.0993 

226.9 

.0923 

196.0 

.0799 

217.1 

10 

.3074 

213.4 

.3697 

186.8 

.1446 

208.6 

.1231 

179.6 

.1020 

185.2 

.0964 

152.2 

.0846 

171.7 


H 

p 

8U 

P 

9U 

P10U 

piiu 

P12U 

P13U 


c 

P 

C 

P 

c 

P 

c 

P 

c 

P 

c 

P 

1 

.3004 

43.1 

.2989 

34.4 

.3132 

20.3 

.3482 

8.2 

.4147 

354.3 

.4649 

333.6 

2 

.2993 

51.4 

. 1330 

38.8 

.0728 

331.5 

.1123 

291.0 

.1447 

263.1 

.1482 

263.7 

3 

.0898 

70.1 

.0751 

61.3 

.0284 

24.7 

.0430 

290.2 

.0691 

274.8 

.0361 

279.9 

4 

.1138 

4.6 

.0967 

326.0 

.0664 

293.7 

.0728 

248.3 

.0847 

211.0 

.0663 

213.9 

S 

.0702 

336 . 6 

.0323 

267.4 

.0378 

229.3 

.0340 

207.3 

.0463 

168.1 

.0374 

167.7 

6 

.0868 

295.0 

.0490 

272.3 

.0308 

221.1 

.0491 

170.1 

.0408 

129.2 

.0267 

130.3 

7 

.0697 

244.6 

.0319 

214.0 

.0366 

181.7 

.0404 

138.3 

.0322 

94.3 

.0274 

101.4 

a 

.0337 

213.6 

.0440 

171.1 

.0319 

137.8 

.0362 

95.9 

.0320 

39.7 

.0252 

31.7 

9 

.0579 

183.7 

.0339 

130.9 

.0267 

106.3 

.0263 

74.6 

.0166 

348.4 

.0123 

1.1 

10 

.0392 

134.9 

.0303 

93.6 

.0315 

62.0 

.0412 

38.0 

.0210 

339.1 

.0247 

336.2 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 

1 

.4693 

19.6 

.0974 

163.0 

• 5608 

188.2 

.2761 

194.1 

.1553 

212.3 

.0800 

267.6 

.1470 

328.6 

.3077 

344.8 

2 

.2094 

44.9 

.0761 

263.7 

• 2284 

239.5 

.1095 

223.8 

.0863 

223.3 

• 0763 

223.2 

.0813 

234.8 

.1037 

244.4 

3 

.1189 

17.8 

9 0665 

340.6 

.0527 

314.3 

.0130 

278.4 

.0093 

268.1 

.0106 

252.0 

.0147 

256.7 

.0273 

234.6 

4 

.1132 

26.1 

.0299 

19.9 

.0227 

176.7 

.0230 

162.7 

.0221 

171.6 

• 0226 

171 .6 

.0270 

189.1 

.0389 

193.1 

3 

.0610 

14.0 

.0146 

343.7 

.0041 

202.3 

.0043 

102.9 

.0061 

104.8 

.0075 

102.9 

.0113 

134.7 

.0223 

140.8 

6 

.0711 

331.0 

.0154 

333.2 

.0087 

139.2 

.0055 

102.5 

.0056 

107.7 

.0062 

89.4 

.0096 

111.3 

.0163 

102.2 

7 

.0582 

310.3 

.0099 

295 . 0 

.0178 

81.2 

.0057 

82.6 

.0060 

86.7 

.0055 

70.3 

.0093 

84.2 

.0163 

71.9 

8 

.0487 

270.0 

.0119 

260.7 

.0081 

2.9 

.0041 

2.0 

.0046 

3.5 

.0055 

347.7 

.0087 

14.4 

.0131 

3.3 

9 

.0403 

240.3 

♦ 0087 

231.2 

.0062 

4.3 

.0031 

331.4 

.0032 

332.4 

.0042 

307.0 

.0070 

333.3 

.0124 

325.3 

10 

.0303 

198.7 

• 0083 

218.9 

.0129 

301.0 

.0038 

279.2 

.0058 

291.6 

.0070 

265.9 

.0101 

292.2 

.0173 

278.4 
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NACA 0012 AIRFOIL 


MACH NUMBER « .30 MEAN INCIDENCE > 12.0 DEO 
PITCHING FREQUENCY - 8.00 HZ (K-.1001) PITCHING AMPLITUDE - 8.0 DEO 


FILE! 14 (SHEEP ■ .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1 • 2934 

1.9339 

.8239 

1.3181 

.4124 

.2994 

.4493 

.1744 

.3774 

.1204 

.3449 

.2042 

.3322 

.1394 

2 

1.7277 

.4499 

1.3922 

.3484 

1.1330 

.2941 

.7582 

.5454 

.3333 

.3982 

.3571 

.4429 

.3372 

.3491 

3 

.9712 

.8073 

.8849 

.4932 

.4431 

.3319 

.0937 

.4034 

.0907 

.2323 

-.0000 

.2443 

.0437 

.1991 

4 

.2395 

1.1378 

.0819 

1.1447 

.0804 

.4944 

-.1885 

.2935 

-.1181 

.2477 

-.2209 

.1374 

-.1328 

.2044 

3 

-.4241 

.7271 

-.7138 

.4342 

-.2036 

.2875 

-.2375 

.0433 

-.1907 

.0347 

-.1474 

-.0897 

-.1779 

-.0294 

4 

-.5034 

. 1009 

-.4143 

-.1830 

-.2507 

.0248 

-.1423 

-.1137 

-.1182 

-.0813 

-.0290 

-.1390 

-.0740 

-.1118 

7 

-.1894 

-.0435 

-.1343 

-.2375 

-.1272 

-.0799 

-.0141 

-.1377 

-.0277 

-.1079 

.0704 

-.0894 

.0247 

-.1043 

8 

-.1234 

-.0181 

-.0432 

-.1348 

-.0473 

-.0943 

.0720 

-.0931 

.0442 

-.0831 

.0948 

-.0003 

.0732 

-.0407 

9 

-.1144 

-.0559 

-.0131 

-.1381 

.0079 

-.0894 

. 1004 

-.0083 

.0707 

-.0250 

.0504 

.0489 

.0428 

.0130 

10 

-.0394 

-.0703 

.0388 

-. 1040 

.0383 

-.0382 

.0444 

.0441 

.0448 

.0221 

.0088 

.0435 

.0377 

.0398 



H 

P 

eu 

P 

?u 

PIOU 

P11U 

P121I 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 

.4418 

.1841 

.3483 

.2224 

.2114 

.3227 

.0743 

.4230 

-.0997 

.4090 

-.1210 

.4434 


2 

.1929 

.3374 

.0311 

.2134 

-.0782 

.1184 

-.2075 

.0233 

-.1834 

-.1027 

-.1704 

-.0841 

N> 

3 

-.0133 

.1437 

-.0217 

.0877 

-.0553 

,0ii34 

-.0894 

-.044? 

-.0241 

-.0947 

-.0390 

-.0731 


4 

-.1903 

.082? 

-.1339 

.0402 

-.0694 

-.0407 

-.0054 

-.1214 

.0741 

-.0443 

• 0584 

-.0475 


3 

-.1044 

-.0993 

-.0703 

-.0702 

.0023 

-.0366 

.0 730 

-.0430 

.0570 

.0320 

.0434 

.0243 


6 

.0113 

-.1209 

-.0010 

-.0947 

.0349 

-.0384 

.0747 

.0199 

.0113 

.0434 

.0134 

.0640 


7 

.0912 

-.0391 

.0715 

-.0444 

.0449 

.0078 

.0182 

• 0621 

-.0438 

.0244 

-.0474 

.0332 


a 

.0397 

.0334 

.0443 

.0154 

.0143 

.0294 

-.0357 

.0431 

-.0271 

-.0337 

-.0372 

-.0584 


9 

.0144 

.0499 

.0299 

.0440 

-.0014 

.0192 

-.0332 

-.0053 

.0278 

-.0170 

.0297 

-.0332 


- 10 

-.0190 

.0381 

-.0031 

.0483 

-.0148 

.0139 

-.0304 

-.0144 

.0211 

-.0049 

.0381 

-.0038 


H 

p 

1L 

P 2L 

P 3L 

P 4L 

P SL 

P 

4L 

P 

7L 

P 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.2443 

.3218 

.0314 -.1220 

-.1512 -.4944 

-.1094 -.3533 

-.1308 -.2024 

-.1430 

-.0477 

-.1454 

.0744 

-.1419 

.2519 

2 

.0338 

. 1932 

-.0843 

.0031 

-.1242 -.1077 

-.0122 -.0883 

-.0102 -.0819 

-.0042 

-.0826 

-.0357 

-.0863 

-.0443 

-. 1047 

3 

.0239 

.1403 

-.0342 

.0531 

-.0209 

.0034 

-.0024 -.0083 

.0017 -.0097 

.0051 

-.0124 

-.0004 

-.0201 

-.0008 

-.0414 

4 

-.0230 

.1319 

-.0062 

.0298 

.0344 -.0062 

.0196 -.0032 

.0183 -.0070 

.0193 

-.0026 

.0219 

-.0153 

.0439 

-.0194 

3 

-.0814 

.0474 

-.0227 

.0040 

.0091 

.0113 

.0021 

.0077 

.0053 

.0088 

.0028 

.0115 

.0148 

.0123 

.0238 

.0313 

4 

-.0543 

-.0241 

-.0132 -.0094 

.0043 

.0193 

-.0048 

.0067 

-.0015 

.0091 

-.0043 

.0092 

-.0009 

.0178 

-.0148 

.0319 

7 

-.0011 

-.0244 

-.0008 -.0114 

.0057 

.0080 

-.0064 -.0067 

-.0110 -.0012 

-.0124 

-.0068 

-.0233 

.0039 

-.0399 

-.0114 

8 

.0061 

-.0056 

.0045 -.0031 

-.0192 -.0234 

.0035 -.0040 

-.0001 -.0071 

.0044 

-.0094 

-.003? 

-.0138 

.0101 

-.0355 

9 

.0036 

-.0003 

-.0024 

.0035 

.0009 

-.0003 -.0050 

.0027 

.0027 

.0058 -.0013 

.0084 

.0025 

.0115 

-.0073 

.0254 

.0017 

10 

-.0007 

-•0006 -.0004 

-.0040 -.0043 

-.0018 

.0003 

.oooi 

.0033 

-.0008 

.0058 

.0100 

.0045 

.0122 

.0200 



L 


j 


i 


i 


.> 
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NACA 0012 AIRFOIL 

HACH NUMBER > .30 MEAN INCIDENCE « 12.0 DEO 
PITCHING FREQUENCY > 8.00 HZ <K*.1001> PITCHING AMPLITUDE 


8.0 DEG 


FILE1 31 (SHEEP • 30.0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 


1 

2 

3 

4 
3 
6 

I 

I I 


p 

1U 

p 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1.2933 

1.9271 

1.1033 

.8534 

.6521 

.4780 

.4634 

.7378 

.3148 

.6681 

.2363 

.7927 

.2409 

.7049 

2.7207 

1.9993 

2.2616 

1.9340 

1.4595 

.9861 

.7663 

.8562 

.4717 

.4395 

.3030 

.4820 

.2873 

.3399 

-.2732 

1.0976 

-.2170 

.7992 

-. 1022 

.3637 

-.2916 

.3564 

-.1898 

-.1838 

.2813 

-.2717 

.2232 

-.1731 

-.1928 

.2133 

.1326 

.9930 

-.0981 

1.0166 

.0114 

.4349 

-.2148 

.1171 

.0101 

-.1978 

-.1190 

-.0675 

-.6268 

.2833 

-.6963 

.075B 

-.2743 

.0058 

-.1374 

-.1192 

-.0643 

-.0913 

.0181 

-.1257 

.0002 

-.1107 

-.1272 

.1883 

-.2428 

.0904 

-.0429 

.0307 

.0001 

-.0832 

.0044 

-.0883 

.0651 

-.0819 

.0314 

-.0711 

-.3036 


-.4423 

-.3142 

-.2375 

-.1674 

-.0868 

.0190 

-.0818 

.0359 

-.0310 

.0800 

.0329 

.0283 

.0750 

:8?2? 

-.0626 

.0941 

.0263 

-.0993 

.0803 

-.0387 

.0296 

-.0113 

.0174 

.0182 


::io 7 « 

-:UU 

-.2449 

-.0720 

.0010 

.0893 

-.0791 

-.0381 

.0834 

.0043 

.0310 

.0703 

.0617 

-.0093 

.0138 

.0633 

1 

oo 

Niw 

08** 

.0740 

.0316 

.0330 

-.0388 

:UU 


H 

P 

BU 

P 

9U 

P10U 

P11U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.1323 

.6707 

.1291 

.6118 

.0367 

.3140 

-.0136 

.4162 

-.0930 

.2997 

-.1009 

.2920 

2 

.1083 

.2533 

-.1032 

.0953 

-.1489 

.0086 

-.1947 

-.0782 

-.1078 

-.1120 

-.0692 

-.0872 

3 

-.1301 

.1102 

-.0396 

-.0329 

-.0032 

-.0732 

.0291 

-.1173 

.0363 

-.0421 

.0191 

-.0174 

4 

-.1289 

-.1181 

-.0492 

-.0751 

.0129 

-.0481 

.0750 

-.0210 

.0260 

.0118 

.027? 

.0096 

3 

.0656 

-.0719 

.0993 

-.0374 

.0566 

.0065 

.0139 

.0303 

-.0259 

.0117 

-.0254 

.0263 

6 

.0382 

-.0193 

.0085 

.0516 

-.0007 

.0311 

-.0100 

.0106 

-.0032 

-.0242 

-.0110 

-.0196 

7 

.0317 

.0347 

.0054 

.0137 

-.0097 

.0092 

-.0247 

.0048 

.0210 

-.0050 

.0037 

-.0041 

a 

-.0126 

.0198 

-.0272 

.0191 

-.0135 

-.0006 

.0003 

-.0203 

.0048 

.0117 

.0094 

-.0084 

9 

.0129 

.0311 

.0014 

-.0203 

.0050 

-.0144 

.0087 

-.0083 

-.0003 

.0130 

.0063 

.0203 

10 

-.0310 

.0124 

-.0077 

.0164 

.0013 

.0131 

.0103 

.0097 

-.0163 

-.0081 

-.0179 

-.0119 


H 

P 

1L 

P 2L 

P 3L 

P 4L 

P 3L 

P 

6L 

P 7L 

P 

8L 


A 

B 

A B 

A B 

A 

B 

A B 

A 

B 

A B 

A 

B 

1 

.1477 


.0436 -.0773 

.0070 -.4037 

-.0259 -.4484 

-.0745 -.2907 

-.0909 

-.1438 

-.1047 -.0114 

-.1113 

.1407 

J 

.0015 

-.1171 -.0150 

-.0710 -.0676 

-.0213 -.0686 

-.0057 -.0519 

.0067 

-.0333 

-.0087 -.0632 

-.0116 

-.0784 

3 

-.1420 

.1799 

-.0396 .0523 

-.0026 .0091 

.0112 -.0030 

.0138 -.0100 

.0133 

-.0030 

.0193 -.0091 

.0279 

-.0062 

4 

-.0343 

.0223 

-.0128 -.0059 

.0028 -.0040 

.0030 -.0013 

.0037 -.0003 

.0043 

.0025 

.0068 .0031 

.0093 

.0133 

5 

-.0352 

-.0090 

-.0081 -.0072 

-.0064 -.0008 

-.0083 

.0013 

-.0044 

.0056 

-.008? 

.0038 

-.0097 .0087 

-.0013 -.0030 

-.0193 

.0073 

6 

-.0037 

.0027 

-.0022 .0023 

.0008 .0008 

.0017 -.0006 

-.0007 -.0006 

.0007 

-.0023 

-.0007 

-.0114 

7 

-.0191 

.0004 

-.0033 .0001 

-.0002 .0010 

-.0008 

.0000 

-.0011 -.0006 

-.0000 

.0001 

.0007 .0000 

.0034 

.0004 

8 

.0002 

-.0139 

.0011 -.0061 

.0011 -.0002 

.0008 

.0001 

-.0004 -.0010 

.0012 

.0006 

.0022 -.0008 

.0032 

.0009 

9 

•0030 

-.0031 

.0027 -.0004 

-.0011 -.0000 

-.0020 -.0006 

-.0018 

.0015 

-.0035 

.0012 

-.0022 .0039 

-.0093 

-Mil 

10 

.0053 

-.0006 

-.0014 -.0001 

.0007 -.0004 

.0021 -.0003 

.0013 - • 002B 

.0031 

-.0033 

-.0016 -.0075 

.0063 



NACA 0012 AIRFOIL 






HACH NUMBER « .30 

MEAN INCIDENCE 

» 12.0 

DEO 








PITCHING FREQUENCY <= 8 

.00 HZ (K» 

.1001) 

PITCHING AMPLITUDE » 

8.0 DEO 




file: 

14 (SHEEP - 

.0) 


















FOURIER AMPLITUDES 

(C) AND PHASE 

ANGLES (P) 





h 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.3439 

33.3 

1.3533 

32.1 

.4820 

43.9 

.4724 

75.0 

.5898 

78.2 

.4025 

70.2 

.3301 

73.3 

2 

1.8330 

48.8 

1.4943 

48.5 

1.1704 

73,5 

.9439 

53.3 

.4474 

53.4 

.3847 

37.4 

.4994 

43.7 

3 

1.2430 

30.3 

1.1241 

31.9 

.3814 

32.8 

.4144 

13.3 

.2484 

19.8 

.2443 

340.0 

.2090 

17.7 

4 

1.1427 

11.9 

1.1474 

4.0 

.5011 

9.2 

.3489 

327.3 

.2744 

334.3 

.2714 

303.3 

.2332 

323.2 

2 

.ills 

329.7 
281 .3 

.9348 

.4435 

311.4 

233.3 

.3334 

.2321 

324.4 

274.1 

.2414 

.1821 

2B0.3 

231.4 

Alii 

280.9 

235.5 

Ain 

241.9 

191.8 

.1803 

.1341 

?i§:3 

7 

.1998 

231.3 

.2903 

207.3 

.1302 

237.9 

.1384 

184.7 

.1114 

194.4 

.1138 

141 .8 

.1077 

143.4 

8 

.1249 

241.7 

.1414 

197.8 

. 1038 

204.7 

. 1177 

142.3 

.0951 

130.9 

.0948 

90.2 

.0833 

' 118.4 

9 

.1273 

244.0 

. 1388 

183.4 

.0898 

173.0 

. 1007 

94.7 

.0750 

109.3 

.0702 

43.9 


78.3 

10 

.0920 

220.2 

.1193 

ISO. 3 

.0497 

123.3 

.0909 

45.1 

.0704 

71.7 

.0441 

7.7 

43.4 


H 

P 

au 

P 

9U 

P10U 

PltU 

P12U 

P13U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4794 

47.2 

.4133 

37.3 

.3858 

33.2 

.4293 

10.0 

.4210 

344.3 

.4417 

344.8 

2 

.3888 

29.7 

.2194 

13.3 

.1419 

324.5 

.2088 

274.4 

.2104 

240.8 

.1911 

243.2 

3 

.1443 

333.3 

.0903 

344.1 

.0543 

280.4 . 

.1114 

233.2 

.0983 

195.4 

.0844 

207.4 

4 

.2074 

293.5 

.1398 

284.7 

.0807 

239.7 

. 1217 

182.3 

.0981 

131.0 

.0893 

139.1 

5 

.1457 

224.9 

.0994 

225.1 

.0544 

177.4 

.0845 

119.8 

.0433 

40.7 

.0487 

47.3 

4 

.1214 

174.7 

.0947 

180.4 

.0332 

134.2 

.0773 

73.1 

.0444 

10.1 

.0434 

11.8 

7 

.0992 

1 13.2 

.0832 

123.0 

.0455 

80.1 

.0447 

14.4 

.0490 

292.3 

.0742 

297.3 

8 

.0484 

40.7 

.0442 

74.3 

.0327 

24.0 

.0540 

320.4 

.0401 

204.7 

.0492 

212.3 

9 

.0324 

18.2 

.0332 

34.2 

.0193 

333.1 

.0337 

240.4 

.0323 

121.4 

.0444 

138.2 

10 

.0424 

333.4 

• 04B4 

354.4 

.0231 

313.3 

.0348 

241 .4 

.0217 

103.1 

.0383 

93.7 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

4L 

P 

7L 

p 

BL 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

1 

.3742 

23.1 

. 1241 

163.3 

.7128 

192.2 

.3700 

197.2 

.2324 

214.7 

.1400 

243.0 

• 1643 

297.7 

.2994 

327.3 

2 

.1942 

9.9 

.0844 

272.1 

• 1644 

229.1 

.0891 

187.9 

.0825 

187.1 

.0827 

182.9 

.0934 

202.4 

.1229 

211.4 

3 

.1424 

9.2 

.0449 

328.2 

.0217 

285.0 

.0087 

197.1 

.0098 

170.3 

.0134 

137.8 

.0201 

181.1 

.0414 

181 .2 

4 

.1338 

330.1 

.0304 

348.3 

.0350 

100.2 

.0198 

99.2 

.0193 

1 10.9 

.0195 

97.5 

.0267 

125.0 

.0481 

114.1 

3 

.0943 

300.2 

.0231 

279.9 

.0143 

39.0 

.0080 

15.3 

.0103 

31.0 

.0119 

13.4 

• 0193 

30.2 

.0395 

37.1 

4 

.0403 

244.4 

.0142 

234.5 

.0197 

12.4 

.0082 

324.5 

.0092 

330.7 

.0112 

325.4 

• 0178 

337.2 

.0341 

332.3 

7 

.0244 

182.4 

.0117 

184.1 

.0098 

35.2 

.0092 

223.3 

.01 10 

243.4 

.0141 

241.1 

.0237 

279.4 

.0413 

234.0 

a 

.0083 

132.4 

.0054 

124.1 

.0305 

219.1 

.0053 

139.3 

.0071 

180.8 

.0104 

134.7 

• 0163 

193.8 

.0349 

144.1 

9 

.0044 

124.0 

.0034 

73.0 

.0050 

183.8 

.0038 

43.4 

.0040 

102. 5 

.OOBB 

73.4 

• 0136 

122.4 

.0237 

84.3 

10 

.0007 

202.5 

.0007 

232.1 

.0074 

234.2 

.0018 

279.1 

.0033 

1.3 

.0059 

351.9 

• 0110 

63 • 6 

.0234 

31.4 


l 



I 


l 


l 


I 


<_n 


NACA 0012 AIRFOIL 

MACH NUMBER • .30 MEAN INCIDENCE - 12.0 DEG 
PITCHING FREQUENCY * 8.00 HZ (Kc.1001) PITCHING AMPLITUDE 


8.0 DEG 


FILE! 31 (SHEEP ■ 30.0) 

FOURIER AMPLITUDES (C> AND PHASE ANGLES <P> 


H P 1U P 2U P 3U P 4U P 3U P iU P 7U 



c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

2.3210 

33.9 

1.3948 

32.3 

.8083 

33.8 

.8803 

31 .4 

.7386 

23.2 

.8272 

16.6 

.7430 

18.9 

2 

3.3827 

33.8 

2.9888 

49.2 

1.7613 

36.0 

1.1491 

41 .8 

.6583 

43.7 

.5704 

32.3 

.4432 

40.2 

3 

1.1310 

346.0 

.8281 

344.8 

.3777 

344.3 

.4603 

320.7 

.3393 

326.0 

.3329 

309.6 

.2748 

320.9 

4 

1.0018 

7.6 

1.0213 

334.3 

.4331 

1.5 

.2446 

298.6 

.1861 

273.1 

.2308 

239.0 

.2043 

230.7 

3 

.6887 

294.3 

.7006 

276.2 

.2743 

271.2 

.1973 

232.9 

.1118 

213.2 

.1270 

171.8 

.1107 

179.9 

A 

.2272 

326.0 

.2591 

290.4 

.0528 

305.6 

• 0832 

179.9 

.0884 

177.1 

.1046 

141.5 

.0777 

136.2 

7 

.3038 

268.3 

.3423 

234.6 

.1883 

242.6 

• 0840 

166.9 

.0639 

119.0 

.0863 

67.7 

.0730 

89.7 

0 

.2018 

198.1 

.2555 

138.4 

.1027 

163.1 

.0893 

113.7 

.0317 

111.3 

.0333 

31.4 

.0243 

48.6 

9 

.2370 

223.7 

.2432 

183.2 

.0791 

179.3 

• 0090 

69.6 

.0637 

75.7 

.0806 

23.3 

.0623 

37.9 

10 

.2313 

144.3 

.3069 

103.6 

.0973 

113.1 

.0704 

3.3 

.0640 

331.6 

.0847 

291.9 

.0726 

327.7 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



C 

P 

C 

P 

C 

p 

C 

P 

C 

P 

C 

P 


1 


.6836 

11.2 

.6252 

11.9 

.3171 

6.3 

.4165 

337.9 

.3138 

342.8 

.3090 

340.9 


2 


.2757 

23.2 

.1405 

312.7 

.1492 

273.3 

.2098 

248.1 

.1333 

223.9 

.1114 

218.4 


3 


.1862 

306.3 

.0514 

230.3 

.0734 

184.0 

.1211 

166.1 

.0336 

139.2 

.0238 

132.4 


4 


.1748 

227.5 

.0898 

213.2 

.0498 

164.9 

.0779 

103.6 

.0283 

63.3 

.0293 

70.9 


3 


.0973 

137.6 

.1061 

110.6 

.0370 

83.3 

.0521 

13.4 

.0284 

294.3 

.0367 

316.2 


A 


.0428 

116.9 

.0323 

9.4 

.0311 

338.7 

.0146 

316.8 

.0244 

187.4 

.0223 

209.3 


7 


.0623 

36.1 

.0147 

21.4 

.0133 

313.6 

.0231 

280.9 

.0216 

103.3 

.0033 

137.9 


0 


.0234 

327.3 

.0332 

303. 1 

.0133 

267.4 

.0203 

179.3 

.0126 

22.2 

.0126 

132.0 


9 


.0336 

22.3 

.0204 

176.1 

.0133 

160.8 

.0122 

134.3 

.0130 

338.7 

.0212 

17.2 


10 


.0525 

283.7 

.0181 

334.9 

.0131 

5.7 

.0141 

46.6 

.0183 

243.5 

.0213 

236.4 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.7847 

10.9 

.0898 

149.4 

.4038 

179.0 

.4491 

183.3 

.3001 

194.4 

.1718 

211.9 

.1034 

263.8 

.1793 

321.6 

2 

.2323 

.4 

.1180 

262.7 

.0981 

226.4 

.0718 

197.2 

.0322 

186.2 

.0559 

173.1 

.0638 

187.8 

.0793 

188.4 

3 

.2292 

321.7 

.0795 

311.4 

.0093 

344.3 

.0116 

103.2 

.0170 

126.1 

.0161 

108.2 

.0213 

113.1 

.0286 

102.3 

4 

.0388 

292.3 

.0141 

245.2 

.0049 

143.0 

.0052 

104.4 

.0057 

93.2 

.0030 

59.6 

.0083 

33.2 

.0179 

31.3 

3 

.0363 

233.6 

.0108 

228.4 

.0064 

263.2 

.0084 

279,2 

.0072 

321.8 

.0097 

293.1 

163.2 

.0130 

312.0 

.0107 

290.7 

6 

.0046 

306.6 

.0034 

318.6 

.0011 

43.3 

.0018 

109.8 

.0010 

229.2 

.0024 

.0052 

193.0 

.0114 

183.7 

7 

.0191 

271.1 

.0033 

271.7 

.0010 

348.1 

.0008 

271.3 

.0013 

243.2 

.0001 

328.4 

.0007 

89.1 

.0034 

83.8 

8 

.0139 

179.3 

.0062 

169.8 

.0011 

98.7 

.0008 

79.2 

.0011 

204.7 

.0014 

66.0 

.0024 

110.6 

.0033 

79.8 

9 

.0071 

135.7 

.0028 

98.9 

.0011 

268.9 

.0021 

252.4 

.0024 

308.5 

.0037 

289.2 

.0063 

339.7 


306.6 

10 

.0036 

96.4 

.0014 

267.1 

.0008 

116.9 

.0022 

98.4 

.0032 

152.7 

.0045 

136.3 

.0077 

192.0 

154.1 




NACA 0012 AIRFOIL 

MACH NUMBER « .30 MEAN INCIDENCE > 12.0 DEG 
PITCHING FREQUENCY -10.00 HZ (K*.1249> PITCHING AMPLITUDE • 8.0 DEG 


FILEI 13 (SHEEP - .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 3U 

P 

4U 

p 

3U 

P 

6U 

p 

7U 


A 

8 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1.3146 

2.1043 

1.1203 

1 .0300 

.7639 .4033 

.6818 

.4452 

.3880 

.3388 

.3423 

.4396 

.3400 

.3626 

2 

1.6337 

,9350 

1.4729 

.9183 

1.0416 .4333 

.5652 

.6044 

.3928 

.3949 

.2128 

.4456 

.2371 

.3337 

3 

.7380 

1.1363 

.5987 

1.0097 

.4063 .4398 

.0468 

.4613 

.0921 

.3092 

-.0438 

.2972 

.0418 

.2638 

4 

-.2433 

1.1818 

-.4033 

1.1181 

-.0347 .5816 

-.3406 

.2631 

-.2415 

.2417 

-.3419 

.0555 

-.2819 

.1592 

3 

-.6888 

.2802 

-.8293 

.0696 

-.3907 .1444 

-.2729 

-.1262 

-.2173 

-.0805 

-.0923 

-.2200 

-. 1674 

-.1379 

6 

-.1493 

-.1484 

-.1266 

-.2399 

-.1092 -.1463 

-.0210 

-.1942 

-.0302 

-. 1519 

.0937 

-. 1406 

.0177 

-.1739 

7 

-.1296 

.1738 

-.2542 

-.0007 

-.0627 -.0033 

.0724 

-.1086 

.0303 

-.1033 

.1293 

-.0022 

.1109 

-.0654 

8 

-.2527 

-.0604 

-.1237 

-.3140 

-.0382 -.1060 

.1204 

.0060 

.0960 

-.0200 

.0360 

.0918 

.0946 

.0383 

9 

-.0971 

-.1630 

.1378 

-.2078 

.0227 -.0684 

.0466 

.0438 

.0425 

.0193 

-.0199 

.0523 

.0215 

.0544 

10 

.0102 

-.1360 

.1674 

-.0597 

.0488 -.0635 

.0352 

.0363 

.0455 

.0336 

-.0354 

.0401 

-.0029 

.0307 

H 


P 

eu 

P 

?U P10U 

P11U 

PI 

2U 

P13U 




A 

B 

A 

B A 

B 

A 

B 

A 

B 

A 

B 




1 

,4135 

.3790 

.3326 

.3431 

.1792 

.3807 

.0059 

.4182 

-.2039 

• 3788 

-.2206 

.4313 


2 

.0757 

.3091 

-.0458 

.2119 

-.1239 

.0983 

-.2019 

-.0153 

-.1353 

-.1390 

-.1443 

-.1022 


3 

-.0389 

.2032 

-.0278 

.0891 

-.0514 

-.0007 

-.0749 

-.0905 

.0031 

-.0949 

-.0211 

-.0966 


4 

-.2710 

-.0068 

-.1749 

-.0079 

-.0333 

-.0684 

.0640 

-.1289 

• 1085 

-.0154 

. 1032 

-.0399 


3 

-.0276 

-.1944 

-.0308 

-.1379 

.0321 

-.0659 

.0951 

.0060 

• 0262 

.0666 

.0471 

.0789 


6 

.1142 

-.0903 

.0846 

-.0893 

.0672 

-.0071 

.0497 

.0753 

-.0572 

.0396 

-.0718 

.0466 


7 

.1037 

.0473 

.0892 

.0329 

.0229 

• 0459 

-.0435 

.0589 

-.0283 

-.0319 

-.0414 

-.0451 


8 

.0167 

.0816 

.0293 

.0471 

-.0151 

.0249 

-.0594 

.0027 

• 0005 

-.0384 

.0202 

-.0494 


9 

-.0336 

.0478 

-.0092 

.0582 

-.0227 

.0042 

-.0361 

-.0499 

.0429 

-.0139 

.0443 

.0085 


to 

-.0547 

.0074 

-.0466 

.0190 

-.0110 

-.0171 

.0246 

-.0531 

.0272 

• 0371 

.0103 

.0269 


H 

p 

1L 

P 2L 

p 

3L 

P 4L 

P 

SL 

P 

6L 

P 7L 

P 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.2143 

.5830 

-.0100 -.1458 

-.2286 

-.8010 

-.1490 -.4102 

-.2111 

-.2459 

-.2043 

-.1114 

-.2121 

.0442 

-.2397 

.2177 

2 

-.0073 

.2229 

-.0989 

.0276 

-.1090 

-.0554 

.0017 -.0586 

.0079 

-.0567 

.0153 

-.0591 

-.0131 -.0714 

-.0383 

-.1017 

3 

.0066 

« 1 B42 

-.0366 

.0466 

-.0157 

-.0042 

.0082 -.0188 

.0059 

-.0175 

.0124 

-.0186 

.0050 -.0298 

.0193 

-.0523 

4 

- • 0B81 

.1230 

-.0181 

.0279 

,0449 

,0070 

.0269 

.0106 

.0278 

.0008 

.0260 

. 0106 

.0380 -.0051 

.0629 

• 0116 

5 

-.0872 


-.0217 -.0172 

-.0134 

.0182 

-.0113 

.0077 

-.0043 

.0154 

-.0095 

.0161 

.0065 

.0276 

-.0077 

.0553 

2 

.0016 

-.0041 -.0094 

-.0088 

.2263 

-.0073 -.0059 

-.0127 

-.0009 

-.0166 

-.0079 

-.0298 -.0133 

-.0525 

-.0098 

7 

.0106 

.0082 

.0080 -.0002 

.0079 

-.0194 

.0076 -.0041 

.0010 

-.0106 

.0082 

-.0127 

-.0081 -.0222 

.0094 

-.0435 

a 

-.0104 

.0010 

-.0025 -.0018 

.0007 

.0003 

-.0005 

.0029 

.0050 

.0022 

.0069 

.0060 

.0152 -.0066 

.0361 

.0068 

9 

-.0065 

::HK 

-.0014 -.0028 

.0031 

.0028 

-.0040 

.0021 

.0013 

.0048 

-.0033 

.0072 

.0098 

.0107 

-.0019 

.0281 

10 

.0061 

•0048 -.0005 

-.0046 

-.0012 

-.0010 -.0025 

-.0043 

.0011 

-.0059 

-.0021 

-.0070 

• 0087 

-.0200 

.0031 




4 > 







NACA 

0012 AIRFOIL 











MACH NUMBER « .30 

MEAN INCIDENCE » 12.0 

DEO 








PITCHING FREQUENCY =10.00 HZ <K 

=.1249) 

PITCHING AMPLITUDE ■ 

8.0 DEG 



FILEt 32 

(SUEEP • 

30.0) 

















FOURIER COSINE (A) 

AND SINE (B) 

COEFFICIENTS 





H 

P 

1U 

P 

2U 

P 3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


A 

B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1.2139 

2*4163 

.9473 

1.2880 

.4317 .7203 

.5103 

.9074 

.4021 

.7454 

.3145 

.8781 

.3493 

.7475 

2 

2.2992 

2.1091 

1.8903 

2.0119 

1.2421 1.0459 

.4909 

.9433 

.2874 

.5731 

.0452 

.5713 

.1087 

.4442 

3 

-.5922 

1.1747 

-.5287 

.8337 

-.2534 .3843 

-.4001 

.2328 

-.2424 

. 1802 

-.3139 

.0499 

-.2377 

.1110 

4 

-.0090 

.7784 

- • 2439 

.7549 

-.0222 ,3241 

-.1930 

.0455 

-.1493 

-.0174 

-.1292 

-. 1380 

-.1485 

-.0911 

3 

-.7105 

.3182 

-.7278 

.0187 

-.2778 .0247 

-.1370 

-.1594 

-.0542 

-.1153 

.0710 

-.1344 

.0292 

-.1291 

4 

-.2032 

-.0048 

-.2054 

-.1135 

-.0217 -.0347 

• 0756 

-.0790 

.0591 

-.0770 

.1045 

-.0195 

.0437 

-.0474 

7 

-.3934 

-.1100 

- « 2623 

-.3430 

-.1070 -.0816 

.0468 

-.0418 

.0594 

-.0041 

.0579 

.0405 

.0741 

.0043 

e 

- • 0240 

-.2288 

.1473 

-.2248 

.0409 -.0820 

.0749 

.0234 

.0345 

.0198 

-.0184 

.0459 

• 0308 

.0711 

1 1 

-Ml 

:.i ffl 

:m 

-.bin 

-roll? 

.0237 

-.0142 

.0497 

.0391 

.0203 

-.0204 

.0284 

.0403 

-.0324 

-.0581 

.0305 

-.0154 


.0381 

.0218 


H 

p 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.2222 

.6684 

.1856 

.5257 

.0742 

.4454 

-.0372 

• 4055 

-.1593 

• 2962 

-.1680 

.2933 

2 

-.0272 

.3538 

-.1215 

.1422 

-.1481 

.0323 

-.2148 

-.0975 

-.1101 

-.1437 

-.0740 

-.1033 

3 

-.2006 

.0174 

-.0777 

-.0549 

-.0106 

-.0814 

.0545 

-.1083 

.0693 

-.0317 

.0503 

-.0120 

4 

-.0779 

-.1474 

.0023 

-.0874 

.0467 

-.0442 

.0911 

-.0010 

.0155 

.0411 

• 0050 

.0342 

5 

.1025 

-.0530 

.0894 

.0047 

.0432 

.0315 

-.0029 

.0583 

-.0249 

-.0070 

-.0182 

.0039 

6 

.0332 

.0158 

-.0023 

.0421 

-.0114 

.0239 

-.0209 

.0058 

-.0003 

-.0222 

-.0099 

-.0224 

7 

.0495 

.0274 

-.0067 

• 0086 

-.0124 

-.0059 

-.0186 

-.0204 

.0340 

.0053 

.0259 

-.0055 

8 

-.0244 

.0588 

-.0144 

.0084 

.0007 

.0012 

.0157 

-.0061 

-.0149 

• 0215 

.0024 

.0139 

9 

-.0331 

.0041 

-.0081 

-.0075 

-.0034 

-.0019 

.0013 

.0037 

-.0054 

-.0109 

-.0121 

.0011 

10 

-.0293 

-.0189 

-.0049 

-.0069 

-.0010 

-.0082 

• 0030 

-.0096 

.0038 

• 0089 

.0112 

-.0044 


H 

p 

1L 

P 2L 

P 3L 

P 4L 


A 

B 

A 

B 

A 

B 

A 

B 

1 

.1314 

.8083 

.0245 -.0985 

-.0218 -.4282 

-.0559 -.4847 

2 

-.0941 

.2485 

-.1547 -.0003 

-.0740 -.0427 

-.0195 -.0404 

3 

-.1730 

.1475 

-.0400 

.0429 

.0084 

.0103 

.0227 

.0050 

4 

-.0314 

.0011 

-.0039 -.0083 

.0093 -.0007 

.0015 

.0035 

5 

-.0384 

.0021 

-.0051 -.0073 

.0054 -.0098 

-.0032 -.0044 

4 

-.0058 

-.0138 

.0085 -.0145 

.0005 -.0039 

.0008 -.0025 

/ 

-.0135 

.0006 

-.0015 -.0003 

.0012 

.0014 

-.0003 

.0003 

8 

.0024 

- . 0085 

.0024 -.0023 

.0029 -.0002 

.0009 -.0003 

y 

-.0020 

- • Q044 

.0002 

.0001 

.0019 

.0012 

-.0001 -.0001 

10 

.0074 

-.0043 

.0037 -.0004 

-.0006 

.0007 

-.0007 -.0004 


p 

5L 

P 4L 

P 7L 

P 

8L 

A 

B 

A 

B 

A B 

A 

B 

-.1347 

-.3184 

-.1409 -.1739 

-.1424 -.0278 

-.1740 

.1274 

.0000 

-.0475 

.0081 -.0530 

-.0079 -.0438 

-.0045 

-.0902 

.0248 

-.0041 

.0259 

.0041 

.0323 -.0023 

.0438 

.0120 

-.0015 

.0066 

-.0034 

.0076 

-.0021 .0138 

-.0051 -.0010 

1 1 0074 

.0209 

-.0038 

.0035 

-.0044 -.0023 

-.0051 

-.0000 

.0007 

.0013 -.0019 

-.0010 -.0047 

.0029 

-.0124 

.0009 

.0018 

.0002 

.0027 

.0044 .0024 

,0070 

.0104 

-.0019 

.0006 

-.0013 -.0010 

-.0031 .0014 

-,0040 

.0003 

.0003 

-.0002 

.0011 

.0002 

.0005 -.0023 

.0022 

-.0051 

-.0006 

-.0004 

-.0014 

.0001 

.0004 .0017 

,0000 

.0054 



NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE = 12.0 DEO 
PITCHING FREQUENCY =10.00 HZ (K=.124?> PITCHING AMPLITUDE • S.O DEO 


FILE1 13 (SHEEP • .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.592? 

33.7 

1.3220 

47.4 

. 8636 

62.2 

.8143 

36.9 

.6888 

38.6 

.7110 

49.7 

.6304 

36.1 

2 

1.8823 

60.2 

1.7338 

38.1 

1.1282 

67.4 

.8273 

43.1 

.5370 

44.8 

.4938 

23.3 

.4238 

33.8 

3 

1.3828 

33.2 

1.1738 

30.7 

.3988 

42.7 

.4637 

5.8 

.3226 

16.6 

.3004 

331 .6 

.2691 

8.9 

4 

1 .2066 

348.4 

1.1886 

340.2 

.3841 

334.6 

.4304 

307.7 

.3417 

313.0 

.3464 

279.2 

.3238 

299.3 

3 

.7436 

292.1 

.8324 

274.8 

.4165 

290.3 

.3007 

243.2 

.2317 

249.7 

.2386 

202.8 

.2303 

226.7 

6 

.2106 

223.2 

.2713 

207.8 

.1826 

216.7 

.1953 

186.2 

.1600 

198.3 

.1690 

146.3 

.1748 

174.2 

7 

.2168 

323.3 

.2342 

269.9 

.0630 

263.1 

.1305 

146.3 

.1131 

134.0 

.1293 

91.0 

.1288 

120.3 

8 

.239? 

236.6 

.3373 

201.3 

.1127 

199.8 

.1205 

87.1 

• 0980 

101.8 

.1075 

31.4 

.1021 

68.0 

? 

.1898 

210.8 

:rn 

146.3 

.0721 

161.7 

.0640 

46.8 

. 046B 

63.4 

.0561 

111:1 

.0384 

21.6 

10 

.1364 

176.2 

109.6 

.0801 

142.3 

.0664 

32.0 

.0366 

53.3 

.0333 

.0308 

336.7 

H 


P 

BU 

P 

?U 

P10U 

P11U 

P12U 

P13U 



C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 


1 


.3609 

47.3 

.4920 

43.8 

.4207 

23.2 

.4182 

.8 

.4302 

331.7 

.4844 

332.9 


2 


.3183 

13.8 

.2168 

347.8 

.1381 

308.4 

.2023 

265.7 

.1940 

224.2 

.1768 

234.7 


3 


.2068 

349.2 

.0933 

342.7 

.0314 

269.2 

.1175 

219.6 

.0950 

178.1 

.0988 

192.3 


4 


.2711 

268.6 

.1731 

267.4 

.0881 

219.0 

.143? 

133.6 

.1096 

98.1 

.1107 

111.2 


3 


.1963 

188.1 

.1413 

192.6 

.0734 

134.0 

.0953 

86.4 

.0716 

21.3 

.0919 

30.8 


* 


:li3? 

‘21:3 

•M\ 


.0675 

.0313 

It'A 

.0902 

.0732 

33.4 

323.6 

.0696 

.0426 


.0856 

.0613 

323:2 


8 


.0833 

11.6 

.0354 

31.8 

.0291 

328.8 

.0394 

272.6 

.0384 

179.3 

.0534 

137.8 


» 


.0384 

324.9 

.0590 

331.0 

.0231 

280.3 

.0616 

213.9 

.0431 

107.9 

.0431 

79.2 


10 


.0532 

277.7 

.0303 

292.2 

.0203 

212.8 

.0585 

153.2 

.0460 

36.2 

.0288 

21.0 



H 

P 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

p 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

1 

.6212 

20.2 

• 146! 

183.9 

.8329 

195.9 

• 4364 

200.0 

.3241 

220.6 

.2327 

241.4 

.2167 

281 .8 

.3238 

312.2 

2 

.2230 

338.1 

.1027 

285.6 

• 1223 

243.1 

.0586 

178.4 

.0573 

172.1 

• 0611 

165.5 

.0726 

190.4 

.1087 

200.6 

3 

.1843 

2.1 

.0592 

321.8 

.0162 

233.0 

.0205 

156.4 

.0185 

161.4 

.0224 

146.4 

.0302 

170.4 

.0338 

139.8 

4 

.1313 

324.4 

• 0333 

327.1 

• 0455 

81.2 

.0289 

68.6 

.0278 

88.4 

.0280 

67.9 

.0383 

97.7 

.0640 

79.6 

3 

.0904 

234.6 

• 0277 

231.6 

• 0226 

323.3 

.0137 

304.2 

.0160 

344.3 

• 0187 

329.3 

.0284 

13.3 

.0538 

352.1 

6 

.0373 

177.5 

• 0103 

203.7 

.2265 

357.8 

.0094 

230.9 

.0128 

266.1 

.0184 

244.4 

.0326 

246.0 

.0534 

259.4 

7 . 

.0134 

2 n-.i 

• 0080 

91.4 

.0209 

137.7 

.0087 

118.3 

.0106 

174.6 

• 0151 

147.0 

.0236 

200.0 

.0445 

167.8 

B 

.0103 

• 0030 

233.6 

.0007 

69.8 

.0029 

350.9 

.0055 

66.2 

.0092 

48.7 

.0166 

113.4 

.0367 

79 . 3 

9 

:8iiS 


• 0031 

206.2 

.0042 

47.3 

.0045 

298.0 

.0050 

15.3 

.0079 

335.6 

.0145 

42.4 

.0282 

336.1 

10 

• 0048 

96.4 

.0048 

255.9 

.0028 

202.2 

.0044 

284.8 

• 0063 

250.2 

.0112 

320.9 

.0203 

278.8 



L 


-O 
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NACA 0012 AIRFOIL 

HACH NUMBER > .30 MEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY =10.00 HZ (K=.1249> PITCHING AMPLITUDE ■ 8.0 DEO 


FILE! 32 (SHEEP • 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.7061 

26.7 

1.3989 

36.3 

.9713 

42.1 

1.0412 

29.3 

.8469 

28.3 

.9334 

19.8 

.8231 

23.0 

3.1200 

47.3 

2. 7406 

43.2 

1.6367 

49.4 

1.0812 

27.0 

.6412 

26.7 

.5750 

6.5 

.4767 

13.2 

1.3136 

333.2 

1.0038 

328.3 

.4620 

326.7 

.4629 

300.2 

.3183 

304.3 

.3216 

282.6 

.2623 

293.0 

.7704 

339.3 

.7940 

342.0 

.3249 

336.1 

.1983 

283.3 

.1503 

263.4 

.1891 

223.1 

.1742 

238.5 

.7703 

$12:1 

.7280 

271 .3 

.2789 

273.1 

.2103 

220.6 

.1282 

206.0 

.1538 

152.5 

.1324 

167.3 

.2054 

.2357 

240.6 

.0409 

212.1 

. 1094 

136.3 

.0970 

142.5 

.1063 

100.6 

.0796 

126.8 

:3J8f 

?U:3 

Ifflt 

Ui:i 

:i«l 

ffl:l 

.0627 

.0783 


.0597 

.0398 

93.9 

60.1 

.0837 

.0684 

43.8 

344.4 


85:2 

.2093 

200.3 

.2217 

131.1 

.0327 

164.3 

.0331 

23.3 

.0331 

35.4 

.0447 

313.1 

.0401 

342.1 

.2778 

127.9 

.3064 

81.2 

.0818 

113.7 

.0416 

340.0 

.0432 

332.9 

.0601 

234.9 

.0475 

297.3 


H 

p 

8U 

P 

9U 

P10U 

PUU 

PI 

2U 

P13U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.7044 

18.4 

.3375 

19.4 

.4713 

9. 1 

.4072 

354.8 

.3364 

331.7 

.3380 

330.2 

2 

.3349 

333.6 

.2026 

323.2 

.1712 

280.9 

.2359 

245.6 

.1810 

217.5 

. 12B2 

216.3 

3 

.2014 

273.0 

.0932 

234.8 

.0823 

187.4 

.1222 

152.4 

.0762 

114.6 

.0317 

103.4 

4 

.1667 

207.8 

.0874 

178.3 

.0643 

133.4 

.0911 

90.6 

.0439 

20.7 

.0343 

8.3 

3 

.1134 

117.4 

■ 0B93 

87.0 

.0533 

53.9 

.0584 

357.2 

.0238 

254.3 

.0187 

282.1 

6 

.0368 

64.3 

.0422 

356.9 

.0266 

334.2 

.0216 

285.4 

.0222 

180.8 

.0245 

203.8 

7 

.0566 

61.1 

.0109 

321.9 

.0140 

244.8 

.0276 

222.3 

.0344 

81.2 

.0264 

102.1 

8 

.0637 

337.5 

.0167 

300.4 

.0013 

29,9 

.0169 

111.3 

.0273 

321.8 

.0142 

9.9 

9 

.0333 

277.0 

.0110 

227.0 

.0039 

240.3 

.0039 

18.9 

.0123 

207.2 

.0122 

275.3 

10 

.0349 

237.2 

.0084 

215.4 

.0083 

186.7 

.0100 

162.9 

.0097 

23.3 

.0120 

111.4 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

p 

8L 


C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

1 

.8190 

9.2 

.1020 

164.9 

• 4288 

182.9 

.4898 

186.3 

.3457 

202.9 

.2238 

219.0 

• 1649 

260.3 

.2138 

306.2 

2 

.2845 

340.7 

.1347 

269.9 

• 0906 

230.5 

.0635 

197.8 

.0475 

180.0 

.0536 

171.3 

• 0643 

1B7.1 

.0904 

184*1 

3 

.2274 

310.4 

.0738 

305.6 

• 0133 

39.4 

.0232 

77.3 

.0271 

98.8 

.0262 

80.9 

.0324 

94.1 

.0454 

74.6 

4 

.0316 

272.0 

.0092 

205.4 

.0093 

94.5 

.0038 

23.6 

.0068 

347.0 

.0084 

334.4 

.0139 

351.2 

.0250 

326.6 

5 

.0384 

273.1 

.0089 

214.9 

• 0112 

151.3 

.0054 

215.9 

.0052 

312.8 

.0050 

242.5 

.0052 

258.7 

.0090 

235.4 

6 

.0130 

202.9 

.0186 

152.6 

• 0040 

173.2 

.0027 

162.1 

.0007 

357.7 

.0023 

144.0 

.0040 

192.1 

.0128 

166.9 

7 

.0136 

272.3 

.0013 

257.0 

.0020 

38.0 

.0004 

312.9 

.0020 

27.5 

.0027 

4.7 

.0052 

62.2 

.0125 

33.9 

0 

.0088 

164.2 

.0033 

134,1 

.0029 

94.3 

.0010 

108.7 

.0020 

287.9 

.0016 

231.6 

.0034 

294.3 

.0060 

272.9 

9 

.0048 

203.0 

.0002 

64.3 

.0023 

58.4 

.0001 

204.9 

.0004 

122.8 

.0011 

77.0 

.0024 

.0010 


:88I5 

156.4 

10 

.0099 

129.8 

.0037 

93.5 

.0009 

322.9 

.0007 

194.7 

.0008 

235.4 

.0014 

274.3 

.4 



Ul 

o 


NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE a 13.0 DEO 
PITCHING FREQUENCY « 4.00 HZ (K-.0497) PITCHING AMPLITUDE • B.O DEB 


FILE! 7 (SHEEP ■ .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.7124 

-.9313 

.4294-1.4488 

.1377-1.2032 

.1483 

-.4794 

.1273 

-.3400 

.1801 

-.2311 

.1444 

-.2020 

2 

2.0173 

-.3183 

1.4819 

-.0655 

.8789 

-.2081 

.4384 

-.1901 

.4001 

-.1883 

.3484 

-.1248 

.2731 

-.1212 

3 

.8781-1.1181 

.4880-1.0135 

.3344 

-.4389 

.4190 

-.3398 

.3130 

-.2023 

.3187 

-.1194 

. .2438 

-.1347 

4 

.8321 

-.5449 

.7941 

-.4384 

.3440 

-.2413 

.2904 

-.1043 

.1443 

-.0851 

.1528 

-.0271 

.1241 

-.0352 

5 

.3427 

-.3723 

.3331 

-.3404 

.2134 

-.1720 

.2378 

-.0122 

.2019 

.0009 

.1744 

.0403 

.1554 

.0359 

6 

.4418 

-.3484 

.7233 

-.2025 

.3114 

-.1310 

.1979 

.0084 

.1084 

.0183 

.0819 

.0314 

.0479 

.0314 

7 

.3081 

-.0397 

.3218 

-.0177 

.1208 

-.0048 

.1131 

.0553 

.0977 

.0343 

.0492 

.0790 

.0713 

.0308 

8 

.3928 

-.1947 

.4954 

-.0833 

.1991 

-.0771 

.1211 

.0492 

.0714 

.0313 

.0244 

.0494 

.0323 

.0340 

9 

.2407 

.0122 

.2341 

.0912 

.1173 

.0270 

.0592 

.0734 

.0442 

.0472 

.0214 

.0341 

.0284 

.0411 

10 

.2408 

-.0821 

.3333 

.0117 

.1348 

-.0303 

.0443 

.0414 

.0373 

.0485 

-.0021 

.0424 

.0141 

.0501 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 

3 


.1833 

-.0934 

.2042 

.0932 

.1469 

.2248 

.0874 

.3384 

.0042 

.4321 

-.0007 .3145 



-.m 

--•m 

:?§32 

:8i2o 


:82S8 


.0443 

.0747 


.0432 

.0445 

-.0492 

-.0491 

1 :818b 


4 


.0921 

.0131 

.0225 

.0332 

-.0017 

.0283 

-.0259 

.0233 

-.0249 

.0144 

-.0234 

1 .0113 


S 


.0994 

.0420 

.0398 

.0574 

.0104 

.0483 

-.0190 

.0392 

-.0402 

.0193 

-.0223 

< ,0047 


6 


:83T1 

.0414 

.0004 

.0312 

-.0104 

.0343 

-.0213 

.0374 

-.0313 

.0139 

-.0171 

t -:8ill 


7 


.0400 

-.0032 

.0380 

-.0243 

.0249 

-.0439 

.0158 

-.0333 

-.0118 

-.0231 


8 


,0070 

.0485 

-.0009 

.0219 

-.0134 

.0194 

-.0259 

.0174 

-.0278 

-.0045 

-.0170 -.0040 


9 


-.0008 

.0458 

-.0092 

.0273 

-.0283 

.0118 

-.0473 

-.0038 

-.0129 

-.0288 

-.0103 -.0133 


10 


-.0140 

.0322 

-.0054 

.0140 

-.0144 

-.0014 

-.0273 

-.0188 

-.0044 

-.0205 

-.0104 -.0141 



H 

p 

1L 

P 

2L 

P 3L 

P 4L 

P 3L 

P 

6L 

P 7L 

P 8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.1370 

.3241 

.0117 

.0241 

-.1138 -.2942 

-.0888 -.1428 

-.0983 -.0598 

-.0890 

.0382 

-.0724 

.1848 

-.0381 

.3349 

7 

.1998 

-.0009 

.0010 

-.0035 

-.1043 -.0233 

-.0482 -.0222 

-.0357 -.0144 

-.0332 

-.0124 

-.0382 

.0003 

-.0545 

.0173 

3 

.1431 

-.0740 

.0234 

.0049 

-.0584 

.0344 

-.0442 

.0097 

-.0389 

.0113 

-.0374 

.0101 

-.0407 

.0218 

-.0307 

.0277 

4 

.1149 

-.0196 

.0337 

.0063 

.0046 

.0016 

-♦0034 -.0056 

-.0043 -.0081 

-.0043 

-.0079 

-.0108 -.0074 

-.0191 -.0050 

5 

.0813 

-.0073 

.0208 

-.0017 

-.0131 -.0089 

-.0089 -.0096 

-.0102 -.0071 

-.0092 

-.0081 

-.0133 -.0030 

-.0159 -.0049 


.0432 

-.0107 

.0119 

.0024 

-•0136 

.0034 

-•0045 -.0015 

-.0033 -.0014 

-.0029 

-.0020 

-.0067 -.0016 

-.0127 -.0003 

7 

.0387 

.0190 

.0103 

.0050 

-.0039 -.0138 

-.0012 -.0061 

-.0035 -.0052 

-.0028 

- .0056 

-.0047 -.0058 

-.0107 -.0104 

8 

.0337 

.0023 

.0049 

.0027 

-•0033 -.0041 

-.0006 -.0025 

-.0006 -.0027 

.0003 

-.0039 

-.0025 -.0034 

-.0029 -.0099 

9 

.0189 

.0134 

• 0054 

.0037 

.0027 -.0047 

.0028 -.0036 

.0015 -.0044 

.0031 

-.0038 

.0007 -.0043 

.0006 -.0086 

10 

.0141 

.0005 

.0050 

-.0008 

.0015 -.0091 

.0030 -.0031 

.0021 -.0048 

.0037 

-.0043 

.0012 -.0078 

.0031 -.0123 



MOO’- 9*00 * - 

1000* 

8100*- 

£000*- 8000*- 

ZOOO*- 8000*- 

0000*- 1000* 

9100*- 0100* 

EIOO*- 

6100’ 

0900* 

1900* 

01 

£900* 

*£00*- 

ECOO* 

8000*- 

1100* 

0100*- 

6000 * 

£000'- 

0100* 

zooo*- 

8000* 

9000* 

0000*- 

EIOO* 

£000*- 

OZOO* 

6 

8900* 

EEOO’ 

ZEOO* 

ZZOO* 

6100* 

ZOOO* 

SIOO* 

ZOOO • 

9000* 

1000*- 

9 1 00 * - 0100*- 

EOOO*- 

*000*- 

8110* 

1*00*- 

8 

*Z00* 

1800* 

*000*- 9*00* 

1000* 

ZZOO* 

£000*- 6100* 

9000* 

0100* 

£000*- EOOO * - 

ZEOO * 

8E00 * - 

Z9I0* 

Z*00* 

Z 

*000’- 6800* 

ZZOO*- ZEOO* 

0100*- 6Z00* 

OEOO * - EZOO * 

8100*- ZIOO* 

9000* 

2000* 

9600* 

1000*- 

EOEO* 

ZEIO* 

9 

6600 ’ - EZIO’ 

E900* - 6100 * 

££00 * - Z*00* 

1000*- 0000*- 

8100*- 0100* 

8000*- 1000* 

*600* 

8100*- 

ZZEO* 

9EZ0* 

£ 

l£EO*- EEOO’- 

EEZO * - 0*00*- 

Z9 10 * - ZIOO* 

6110*- *000* 

ZZIO*- ZEOO* 

2000*- 0*00* 

E9E0 * 

86Z0 * 

6E60 * 

9EZI * 

* 

Z900 ’ - EOZO’- 

*000*- ZEIO*- 

*000*- 6ZI0 ' - 

ZEOO* 

6110*- 

ESOO* 

8*10*- 

B*IO* 

£600 * - 

IZEO* 

EBOO* 

E8I0* 

EZ60* 

E 

66*0*- 9080’- 

£0*0*- 1090*- 

80*0*- 1**0*- 

*0*0*- 8**0*- 

EEEO * - Z890 * - 

EEEO*- E*90 * - 

9110* 

9E00 * - 

8*11* 

ZOBZ * 

Z 

*C6Z* 

6060*- 

IOZI* 

2100* - 

ZOZO*- I8Z0*- 

88*1*- ZS90*- 

OEEZ * - 8190*- 

ZEZI *- ZOEO * - 

86Z0* 

*EIO* 

8Z8S* 

ZZEI * 

I 

9 

* 

9 

V 

8 

V 

9 

V 

a 

V 

8 

V 

a 

V 

a 

* 


38 4 

3Z 4 

39 4 

3£ 4 

3* 4 

3E 4 

3Z 

4 

31 

4 

H 



IZOO* 

mo*- 

E 100 * - 

SZIO*- 

IZIO* 

EZOO* 

OIIO*- 

OEIO * 

I*EO* - 

*zzo* 

I£ZO * - 

9EI0*- 


OX 


8Z 10 * 

ZIOO* 

SOIO* 

zzoo* 

ssoo* 

9600* 

9Z00 * - 

1010* 

90Z0 * - 

£010* 

*910*- 
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NACA 0012 AIRFOIL 






MACH NUMBER • .30 

MEAN INCIDENCE 

a 15.0 

DEG 








PITCHING FREQUENCY » 4 

.00 HZ <K= 

.0477) 

PITCHING AMPLITUDE • 

8.0 DEO 




file: 

7 (SHEEP - 

.0) 


















FOURIER AMPLITUDES 

(C) AND PHASE 

ANGLES i 

(P) 





h 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.1723 

142.6 

1.7647 

157.1 

1.2133 

172.5 

.7000 

166.1 

.3818 

160.3 

.3070 

144.3 

.2618 

140.3 

2 

2.0422 

77.0 

1.6831 

72.2 

.7032 

103.3 

. 6663 

106.6 

.4422 

115.2 

.3701 

107.7 

.3007 

113.8 

3 

1.4217 

141.7 

1.2266 

145.7 

.7221 

152.2 

.3373 

127.0 

.3727 

122.7 

.3404 

110.3 

.2780 

116.7 

4 

1.0234 

123.6 

.7071 

118.7 

.4481 

125.7 

.3088 

107.8 

.1852 

117.3 

.1352 

100.0 

.1307 

105.6 

s 

.4747 

123.3 

.6431 

124.0 

.2757 

128.6 

.2381 

72.7 

.2017 

87.8 

. 1866 

71 . 1 

.1373 

77.0 

6 

.7303 

118.3 

.7312 

103.6 

.3377 

112.8 

.1780 

87.6 

.1101 

80.4 

.0767 

57.7 

.0748 

63.1 

7 

.3138 

101.0 

.3223 

73.2 

. 1210 

73.2 

.1257 

63.7 

.1042 

67.6 

.1050 

41.2 

.0875 

34.3 

8 

.4373 

116.6 

.3024 

77.6 

.2133 

111.2 

.1307 

47.7 

.0880 

54.4 

.0736 

17.3 

.0630 

31.1 

9 

.2410 

87.1 

.2718 

70.4 

.1203 

77.0 

.0744 

38.8 

.0647 

43.1 

.0601 

20.8 

.0477 

34.6 

10 

.2734 

107.3 

.3337 

88.0 

.1382 

102.7 

.0887 

46.3 

.0612 

37.6 

.0624 

358.0 

.0520 

15.7 


H 

p 

8U 

P 

7U 

P10U 

PI IU 

PI 

2U 

P13U 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

c 

P 

1 

.2037 

117.0 

.2271 

63.2 

.2702 

32.7 

.3687 

13.7 

.4521 

.8 

.5143 

337.7 

2 

.2040 

104.6 

.0881 

77.1 

.0383 

33.3 

.0624 

315.3 

• 0024 

301.6 

.0856 

306.0 

3 

.2378 

103.7 

.1350 

85.8 

.0788 

56.7 

.0768 

357.8 

.0854 

321.1 

.0733 

317.2 

4 

.0731 

81.7 

.0401 

34.1 

.0283 

356.5 

.0347 

311.7 

.029? 

303.8 

.0260 

275. B 

3 

.1173 

58.1 

.0678 

34.7 

.0474 

12.2 

.0435 

334.1 

.0446 

275.6 

.0232 

281.7 

6 

.0572 

43.6 

.0312 

.8 

.0358 

343.1 

.0430 

330.3 

.0344 

273.7 

.0227 

311.7 

7 

.0677 

27.5 

.0381 

353.2 

.0364 

317.6 

.0485 

287.0 

.0353 

250.4 

.0242 

237.3 

0 

.0470 

8.2 

.0217 

357.7 

.0238 

325.7 

.0312 

303.7 

.0286 

256.8 

.0174 

256.8 

9 

.0438 

337.0 

.0288 

341.4 

.0306 

272.6 

.0474 

265.4 

.0316 

204.1 

.0167 

217.3 

10 

.0331 

336.6 

.0167 

340.8 

.0163 

263.1 

.0331 

235.4 

• 0211 

172.7 

.0173 

213.5 


H 

p 

1L 

P 

2L 

p 

3L 

P 

4L 

P 

5L 

p 

6L 

P 

7L 

p 

8L 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

c 

P 

c 

P 

c 

P 

1 

.3601 

23.8 

.0287 

24.2 

.3161 

201.3 

. 1853 

208.6 

.1150 

238.7 

.1063 

303.2 

.1986 

330.6 

.3616 

350.8 

2 

.1778 

70.3 

.0037 

164.0 

• 1075 

256.3 

.0530 

245.3 

.0393 

245.3 

.0354 

247.6 

.0382 

270.4 

.0372 

287.6 

3 

.1800 

113.0 

.0241 

78.3 

• 0691 

302.0 

.0453 

282.4 

.0405 

286.2 

.0387 

285.0 

.0462 

298. 1 

.0377 

278.7 

4 

.1165 

77.7 

.0343 

79.4 

• 0049 

70.3 

.0065 

211.4 

.0092 

208.0 

.0070 

208.5 

.0131 

235.0 

.0178 

253.3 

5 

.0818 

75.3 

.0208 

94.7 

.0159 

235.8 

.0131 

223.0 

.0125 

235.2 

.0122 

228.7 

.0142 

249.5 

.0173 

246.7 

6 

.0642 

77.6 

.0121 

78.7 

.0140 

284.7 

.0047 

251.3 

.0036 

247.5 

.0035 

235.3 

.0069 

256.3 

.0127 

268.6 

7 

.0431 

63.7 

.0115 

64.1 

• 0144 

175.7 

.0062 

170.7 

.006.1 

214.0 

.0063 

206.8 

.0088 

229.1 

.0147 

223.6 

0 

.0337 

86.1 

.0074 

68.6 

.0052 

217.2 

.0025 

174.5 

.0028 

192.6 

.0037 

175.4 

.0061 

203.6 

.0103 

176.4 

9 


SO. 5 

.0063 

m 

.0072 

157.7 

.0046 

142. 1 

.0046 

160.8 

.0047 

141.1 

.0063 

174.0 

.0086 

176.3 

10 

88.3 

.0050 

.0092 

170.4 

.0043 

135.4 

.0053 

157.1 

.0057 

138.8 

.0078 

171.3 

.0127 

1 65 . 8 
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NACA 0013 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE • 13.0 DEO 
PITCHING FREQUENCY 4.00 HZ (K".0497> PITCHING AMPLITUDE • 6.0 DEO 


FILE! A3 (SHEEP ■ 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

p 

tu 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.1728 

106.7 

.6793 

173.5 

.7283 

168.0 

.5572 

126.2 

.4757 

112.1 

.4825 

101.2 

.4346 

103.3 

2 

2.7615 

91.4 

2.2692 

92.2 

1.3025 

8B.3 

.8826 

69.3 

.5712 

60.6 

.5448 

52.5 

.4980 

56.0 

3 

1.1590 

131.8 

1.1130 

130.3 

.5725 

140.5 

.4308 

125. G 

.2596 

121.9 

.2186 

101 .8 

.1545 

92.1 

4 

1.1 780 

83.0 

1.0392 

82.2 

.491 1 

81 .6 

.4232 

46.1 

.2816 

34.2 

.2612 

14.6 

.1996 

14.7 

3 

.5599 

86.4 

.5932 

83.5 

.2231 

73.7 

.1178 

41.5 

.0638 

30.0 

.0722 

6.8 

.0695 

to • 5 

6 

.4222 

76.9 

.4675 

69.5 

.1882 

70.6 

.1674 

25.3 

.1255 

5.5 

.1308 

331.7 

.1090 

330.8 

7 

.3769 

78.6 

.4179 

66.9 

.1540 

52.6 

. 1143 

354.7 

.0647 

324.0 

.0632 

289.1 

.0491 

301.3 

8 

.2454 

47.8 

.3082 

40.9 

.1114 

32.4 

.0767 

328.4 

.0517 

315.3 

.0644 

276.1 

.0645 

285.2 

9 

.1609 

78.7 

.2169 

53.7 

.0682 

67.4 

.0544 

336.9 

.0346 

316.4 

.0306 

257.9 

.0306 

254.8 

10 

.1931 

60.7 

.2339 

40.2 

.0877 

26.8 

.0646 

305.5 

.0531 

288.8 

.0494 

250.1 

.0379 

257.8 


H 

P 

CO 

c 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 

c 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.3812 

102.6 

.2998 

80.8 

.3000 

35.9 

.4415 

7.3 

.4865 

354.6 

.5098 

351 .5 

2 

.4661 

51.6 

.3264 

43.5 

.1676 

21.2 

. 1284 

306.2 

.1389 

267.7 

.1236 

256.3 

3 

.1103 

42.3 

.1208 

355.3 

.0981 

327.6 

.1054 

295.4 

.0655 

279.4 

.0449 

271.6 

'4 

.1523 

356.3 

.1222 

329.6 

.0708 

302.9 

.0638 

243.4 

.0440 

202.9 

.0408 

195.7 

5 

.0824 

324.7 

.1109 

285.1 

.0766 

269.9 

.0546 

237.7 

.0152 

154.8 

.0265 

150.1 

6 

.0761 

287.4 

.0738 

230.5 

.0521 

.0296 

209.9 

.0437 

173.5 

.0092 

110.0 

:8i3S 

183:1 

7 

.0411 

274.0 

.0466 

242.9 

216.4 

.0272 

166.5 

.0097 

67.7 

8 

.0514 

242.1 

.0670 

188.5 

.0370 

165.3 

.0292 

100.6 

.0050 

322.0 

.0140 

40.5 

9 

.0218 

221.0 

.0232 

153.1 

.0126 

126.9 

.0111 

60.2 

.0107 

11.9 

.0129 

5.2 

10 

.0296 

211.9 

.0408 

146.6 

.0186 

126.3 

.0142 

32.0 

.0125 

264.3 

.0134 

302.1 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.5976 

12.8 

.0809 

9.5 

.1758 

189.9 

.2605 

193.7 

.1625 

203.6 

.0806 

255.5 

.1449 

325.9 

.3091 

342.9 

2 

.3028 

67.7 

.0121 

342.6 

.0735 

241.1 

.0866 

232.0 

.0603 

22B.0 

.0601 

227.3 

.0724 

236.2 

.0947 

238.2 

3 

.0942 

78.8 

.0380 

12.5 

.0176 

327.2 

.0157 

289.8 

.0123 

285.1 

.0129 

26B.1 

.0152 

268.6 

.0216 

252.0 

4 

.1564 

52.2 

.0471 

39.3 

.0070 

94.2 

.0126 

165.4 

.0119 

178.2 

.0168 

176.0 

.0237 

189.8 

.0353 

IBS. 4 

5 

.0444 

32.0 

.0096 

348.9 

.0008 

174.4 

.0020 

150.2 

.0001 

199.6 

.0059 

126.3 

.0102 

129.2 

.0199 

119.7 

6 

.0331 

23.5 

.0096 

359.5 

.0009 

52.7 

.0025 

135.1 

.0039 

140.4 

.0030 

109.6 

.0057 

113.1 

. 0089 

92.6 

7 

.0169 

16.1 

.0050 

309.6 

.0005 

222.6 

.0019 

70.9 

.0019 

98.9 

.0027 

88.9 

.0046 

94.6 

.0085 

73.3 

8 

.0125 

340.9 

.0005 

233.8 

.0019 

212.1 

.0006 

349.8 

.0015 

8.3 

.0020 

20.8 

.0039 

34.5 

.0076 

25.7 

9 

.0021 

97. 1 

.0013 

91.7 

.0011 

44.9 

.0010 

347.4 

. 0009 

339.1 

.0015 

317.0 

.0034 

346.1 

.0072 

331.4 

10 

.0086 

45.3 

.0025 

128.6 

.0019 

147. 1 

. 0008 

171.4 

. 0008 

254.2 

,0009 

240. 4 

.0019 

272. 7 

.0047 

256. 1 
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NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE = 1S.0 DEG 
PITCHING FREQUENCY » B.00 HZ <K*.1002> PITCHING AMPLITUDE • 8.0 DEO 


FILEI 8 (SIIEEP * .0) 


FOURIER COSINE (A) AND SINE <B) COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

2.0879 

-•3418 

1.6886- 

1.0240 

.9604 

-.9211 

.8812 

-.4290 

• 6688 

-.2643 

.6558 

-.1039 

.3816 

-.1233 

2 

1.8062 

• 0643 

1.36B4 

.1867 

.8138 

-.0165 

,6047 

. 1226 

.4260 

.0529 

.3663 

.1103 

.3184 

.0427 

3 

1.0403 

-.3610 

.9583 

-.6042 

.4994 

-.4345 

.4853 

-.0386 

.3263 

-.0124 

.2831 

.1230 

• 2660 

.0673 

4 

.9365 

-.0717 

.9122 

• 0642 

.4323 

-.0027 

.2675 

.1900 

. 1885 

.0990 

.0976 

.1497 

.1143 

.0930 

3 

.6979 

.0686 

. 7033 

.2123 

.3456 

.0413 

.1824 

.2284 

. 1385 

. 1346 

.0481 

.2043 

.1027 

.1380 

6 

.4396 

.3244 

.3252 

• 4858 

.2106 

.2179 

• 0001 

.2645 

.0436 

.1926 

-.0703 

.1698 

.0066 

. 1378 

7 

.1188 

.1922 

.0902 

.2482 

.0785 

.1327 

-.0910 

.1574 

-.0508 

.1617 

-.1548 

.0952 

-.0804 

.1479 

8 

.0626 

. 1088 

.0233 

. 1816 

.0290 

.1502 

-.1262 

.0930 

-.0986 

.0880 

-.1324 

-.0174 

-.1126 

.0483 

9 

.0833 

-.0094 

.1133 

.0931 

-.0029 

.2642 

-.1068 

.0112 

-.0840 

.0257 

-.0793 

-.0309 

-.0853 

-.0583 

-:§?« 

10 

.0887 

.0833 

.0363 

.1802 

-.0151 

.0619 

-.0887 

-.0164 

-.0646 

.0101 

-.0433 

-.0560 


H 

p 

8U 

P 

9U 

P10U 

PI 1U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.4867 

.0094 

,4077 

.1606 

.2766 

.2908 

.1433 

.4211 

-.0328 

.4889 

-.0763 

.5271 

2 

• 2286 

.0822 

.0918 

.0918 

-.0033 

.1103 

-.0984 

.1293 

-.1525 

.0539 

-.1217 

.0720 

3 

,1665 

.140! 

.0627 

.1322 

-.0417 

.0964 

-.1461 

.0606 

-.1415 

-.0436 

-.1369 

-.0222 

4 

.0491 

.0951 

.0045 

• 0441 

-.0325 

.0169 

-.0695 

-.0102 

-.0248 

-.0402 

-.0343 

-.0386 

3 

>,0088 

.1622 

-.0223 

• 1111 

-.0312 

.0289 

-.0799 

-.0534 

.0006 

-.0712 

-.0044 

-.0649 

6 

-.0737 

.0942 

-.0518 

.0567 

-.0394 

.0053 

-.0270 

-.0461 

.0133 

-.0347 

.0131 

-.0390 

7 

-.1339 

.0389 

-. 1017 

.0239 

-.0511 

-.0256 

-.0005 

-.0751 

.0594 

-.0164 

• 0578 

-.0272 

8 

-.0820 

-.0447 

-.0539 

- . 0277 

-.0115 

-.0328 

.0309 

-.0380 

.0354 

.0274 

.0476 

.0273 

9 

-.0468 

-.0588 

-.0444 

-.0383 

-.0006 

-.0305 

.0432 

-.0226 

.0003 

.0457 

.0126 

.0581 

10 

-.0078 

-.0438 

-.0174 

-.0321 

.0081 

-.0136 

.0337 

.0049 

-.0208 

.0165 

-.0342 

• 0264 


H 

P 

1L 

P 

2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 7L 

P 

8L 


A 

B 

A 

B 

A B 

A 

B 

A 

* 

A 

B 

A 

B 

A 

B 

1 

.3737 

.4274 

.0263 

-.0039 

-.2231 -.4702 

-.1611 -.2701 

-.1924 -.1443 

-.1827 -.0193 

-.1692 

.1318 

-.1683 

.3192 

2 

.1708 

.1225 

-.0029 

.0321 

-.0719 -.0254 

-.0210 -.0437 

-.0133 -.0459 

-.0141 -.0434 

-.0354 -.0348 

-.0673 

-.0141 

3 

.1202 

.0252 

.0127 

.0257 

-.0318 .0197 

-.0181 -.0180 

-.0215 -.0166 

-.0217 -.0231 

-.0414 -.0170 

-.0679 

-.0407 

4 

.0961 

.0363 

.0204 

.0197 

.0042 -.0035 

.0043 -.0063 

.0034 -.0096 

.0049 -.0103 

-.0034 -.0184 

-.0062 

-.0327 

3 

.0649 

.0473 

.0151 

.0124 

.0040 -.0167 

.0063 -.0114 

.0029 -.0126 

.0085 -.0114 

.0030 -.0202 

.0168 

-.0336 

6 

.0157 

.0612 

-.0010 

.0155 

.0081 -.0004 

.0097 -.0024 

.0077 -.0069 

.0113 -.0038 

.0102 -.0132 

.0263 

-.0160 

7 

-.0159 

.0341 

-.0061 

.0099 

.0044 .0261 

.0048 

.0066 

.0093 

.0043 

.0089 

.0105 

.0219 -.0006 

.0370 

.0185 

8 

-.0130 

.0084 

-.0067 

.0012 

.0052 -.0178 

-.0036 

.0024 

-.0006 

• 0065 

-.0043 

.0090 

.0071 

.0173 

-.0013 

.0340 

9 

-.0012 

.0024 

-.0030 

.0010 

-.0019 -.0061 

-.0045 -.0017 

-.0054 

.0039 

-.0101 

. 0022 

-.0063 

.0169 

-.0271 

.0221 

10 

-.0011 

.0081 

-.0004 

.0014 

.0021 -.0082 

.0020 -.0031 

-.0033 -.0033 

-.0038 -.0063 

-.0131 

.0020 

-.0242 

-.0141 
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NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE « 19.0 DEO 
PITCHING FREQUENCY > 8.00 HZ (M.1002) PITCHING AMPLITUDE ■ 8.0 DEG 


FILE! 63 (SHEEP ■ 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

IU 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

8 

A 

B 

1 

• 9183 

-.0330 

.7668 

-.6923 

.5831 

-.6033 

.7640 

-.1399 

.6243 

.0109 

.6495 

.1690 

.6000 

.1428 

2 

2. 8658 

.3539 

2.4473 

• 4304 

1.3198 

.2514 

.7628 

.3033 

.4065 

.3472 

.2791 

.4113 

.2516 

.3403 

3 

.9473 

.1733 

.9097 

.2063 

.4689 

-.0457 

.3839 

.1239 

.2624 

.0389 

.2088 

.1611 

.1797 

.1072 

4 

.6632 

.3449 

.5910 

.4106 

.2518 

.2271 

-.0273 

.3812 

-.0623 

.2929 

-.1962 

.2402 

-.1230 

.2289 

3 

.3354 

.2193 

.5171 

.4171 

.1890 

. 1292 
.1782 

.0092 

• 0670 

-.0264 

.0022 

-.0448 

-.0044 

-.0480 

• 0198 

6 

.2203 

.3319 

. 1036 

.4514 

.0378 

-.0789 

. 1828 

-.0554 

. 1069 

-.1287 

.0392 

-.1086 

.0312 

7 

.2828 

• 1670 

.1665 

.3281 

.0462 

.1197 

-.0896 

.0280 

-.0524 

-.0107 

-.0337 

-.0507 

-.0423 

-.0400 

B 

.0249 

.3113 

-.1313 

.3704 

-.0318 

. 1512 

-.1043 

.0277 

-.0698 

.0210 

-.0716 

- • 0402 

-.0738 

-.0117 

9 

.0914 

.0684 

-.0516 

,1475 

-.0270 

.0339 

- • 0376 

-.0367 

-.0177 

-.0587 

.0295 

-.0777 

-.0078 

-.0734 

10 

.0460 

.2193 

-.1329 

.2062 

-.0073 

.0910 

-.0564 

-.0042 

-.0103 

.0098 

.0099 

-.0177 

-.0040 

-.0209 


H 

P 8U 

p 

9U 

P10U 

PUU 

P12U 

P13U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.5071 

.2238 

.4103 

.3331 

.2199 

.4145 

.0296 

.4758 

-.1260 

.4256 

-.1375 

.4219 

2 

• 1296 

• 3376 

-.0375 

.2917 

-.1091 

. 1584 

-.1806 

.0252 

-.1160 

-.0695 

-.0802 

-.0744 

3 

.0633 

.1345 

-.0741 

.0487 

-•0864 

,0043 

-.0986 

-.0401 

-.0378 

-.0271 

-.0223 

-.0133 

4 

-.1591 

.1090 

-.1147 

.0140 

-.0701 

-.0327 

-.0255 

-.0794 

.0050 

-.0442 

• 0128 

-.0352 

5 

-.0544 

• 0046 

-.0531 

-.0481 

-.0138 

-.0318 

.0255 

-.0555 

.0312 

.0101 

.0245 

.0150 

6 

-.1003 -.0290 

-.0262 

-.0414 

.0109 

- ’S211 

.0480 

-.0009 

-.0090 

.0100 

-.0008 

.0025 

7 

-.0124 -.0566 

-.0059 

-.0673 

.0093 

-.0194 

.0245 

.0284 

-.0104 

.0137 

.0001 

.0139 

8 

-.0183 -.0556 

.0364 

-.0363 

.0050 

-.0113 

-.0265 

.0140 

-.0107 

-.0225 

-.0105 

-.0013 

9 

.0431 -.0362 

• 0506 

-.0267 

.0314 

-.0153 

.0122 

-.0038 

.0096 

.0046 

-.0004 

-.0009 

10 

.0144 -.0061 

.0462 

.0417 

.0198 

.0326 

-.0066 

.0235 

-.0213 

-.0018 

-.0178 

.0011 


H 


1 

2 

3 

4 
3 
6 

7 

8 

» 

10 


p 

1L 

P 

2L 

P 3L 

P 

4L 

A 

B 

A 

B 

A B 

A 

B 

.2387 

,6883 

.0330 

.0666 

-.0406 -.2263 

-.0899 

-.3426 

.1942 

.2006 

-.0243 

.0368 

-.0425 -.0321 

-.0197 

-.0348 

.0462 

.1280 

-.0160 

.0495 

-.0099 

.0068 

-.0072 

-.0094 

.0042 

.0809 

-.0059 

.0171 

.0026 -.0056 

.0069 

-.0090 

.0147 

.0199 

-.0046 

.0066 

-.0034 

.0047 

-.0019 

.0031 

-.0030 

.0314 

-.0006 

.0056 

.0035 

.0005 

.0026 

-.0007 

.0069 

.0101 

-.0024 

.0025 

-.0021 

.0026 

-.0029 

.0014 

-.0139 

.0156 

-.0059 

.0006 

.0005 -.0006 

.0022 

.0008 

.0061 

-.0116 

-.0022 

-.0022 

-.0028 

.0021 

-.0054 

.0010 

.0010 

.0184 

-.0006 

.0038 

.0018 -.0014 

.0027 

-.0020 


P 

5L 

P 6L 

P 7L 

P 

8L 

A 

B 

A 

B 

A 

B 

A 

B 

-.1235 

-.2269 

-.1386 -.0932 

-.1506 

.0329 

-.1626 

.2211 

-.0038 

-.0467 

-.0002 -.0533 

-.0179 -.0633 

-.0283 

— . 0B48 

-.0078 

-.0126 

-.0034 -.0140 

-.0063 -.0153 

-.0029 

-.0190 

.0022 

-.0097 

.0085 -.0092 

.0093 -.0130 

.0230 

-.0183 

.0033 

.0012 

.0025 

.0063 

.0075 

.0081 

.0068 

.0197 

-.0003 

-.0037 

.0011 -.0005 

.0003 -.0005 

-.0009 

.0002 

-.0007 

.0029 

-.0021 

.0026 

-.0012 

.0046 

-.0066 

.0044 

.0022 

-.0017 

.0022 -.0016 

.0007 -.0039 

.0012 

-.0034 

-.0029 

.0035 

-.0041 

.0027 

-.0011 

.0055 

-.0029 

.0018 

.0002 

-.0038 

.0024 -.0048 

-.0044 -.0063 

-.0031 

-.0101 



NACA 0012 AIRFOIL 


HACH NUMBER • .30 MEAN INCIDENCE ■ 13.0 DEO 
PITCHING FREQUENCY - 8.00 HZ <K>.1002> PITCHINO AMPLITUDE » 8.0 DEO 


FILE! 8 (SHEEP - .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


C 

p 

C 

P 

C 

P 

C 

P 

C 

p 

C 

P 

C 

P 

1 

2.1137 

99,3 

1.9749 

121.2 

1.3307 

133.8 

.9801 

116.0 

.7191 

111.6 

.6643 

99.2 

.3930 

102.2 

2 

1.8074 

88.0 

1.3811 

82.2 

.8140 

91.2 

,6170 

78.5 

.4293 

82.9 

.3828 

73.2 

.3212 

82.4 

3 

1.1821 

118.3 

1.1329 

122.2 

.6620 

131.0 

.4868 

94.3 

.3268 

92.2 

.3087 

66.3 

.2743 

73.8 

4 

• 9391 

94.3 

.9145 

86.0 

.4323 

90.3 

.3281 

54.6 

.2129 

62.3 

.1788 

33.1 

.1486 

30.3 

3 

.7012 

84.4 

.7346 

73.2 

.3481 

83.2 

.2923 

38.6 

.2214 

45.7 

.2099 

13.2 

.1884 

33.0 

6 

.3463 

33.6 

.3846 

33.8 

.3030 

44.0 

.2643 

.0 

.1973 

12.7 

.1838 

337.3 

.1579 

2.4 

7 

.2260 

31.7 

.2641 

20.0 

. 1342 

30.6 

.1818 

330.0 

. 1695 

342.6 

. 1817 

301 .6 

.1683 

331.3 

8 

.1233 

29.9 

.1834 

7.9 

.1529 

10.9 

. 1367 

306.4 

.1321 

311.7 

.1336 

262.5 

.1223 

293.2 

9 


96.3 

.1483 

31.1 

.0643 

357.4 

.1074 

276.0 

.0879 

287.0 

.0943 

237.3 

.0836 

.0597 

271.7 

10 

46.8 

.1838 

11.4 

.0832 

349.3 

.0903 

259.3 

.0654 

278.9 

.0708 

217.7 

237.3 

H 


P 

BU 

P 

9U 

P10U 

PI1U 

P12U 

P13U 




C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

c 

P 


1 


.4868 

88.9 

.4382 

68.3 

.4014 

43.6 

.4433 

19.1 

.4917 

353.8 

.3327 

331.7 


2 


.2429 

70.2 

.1298 

45.0 

.1106 

358.3 

.1623 

322.7 

.1617 

289.3 

.1414 

300.6 


3 


.2176 

49.9 

.1463 

23.4 

.1030 

336.6 

.1581 

292.5 

.1481 

252.9 

.1387 

260.8 


4 


.1070 

27.3 

.0443 

3.8 

.0367 

297.5 

.0703 

261.7 

.0473 

211.7 

.0316 

221.7 


3 


.1623 

336.9 

.1134 

348.6 

.0388 

299.4 

.0961 

236.3 

.0712 

179.5 

.0651 

183.9 


* 


:\m 


:?o$§ 


:8§?I 



m:i 

.0379 

.0616 

\m 

: 82 ii 

l«:3 


8 


.0934 

241.4 

.0606 

242.8 

.0348 

199.3 

.0489 

140.9 

.0448 

32.2 

.0549 

60. 1 


? 


.0732 

218.3 

.0586 

229.2 

.0305 

181.1 

.0488 

117.6 

.0457 

.4 

.0594 

12.2 


10 


.0443 

190.1 

.0363 

208.3 

.0138 

149. 1 

.0340 

81 .6 

.0265 

308.3 

.0432 

307.6 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

.3677 

41.2 

.0266 

98.4 

.5213 

203.6 

.3143 

210.8 

.2406 

233.1 

.1837 

264.0 

• 2145 

307.9 

.3608 

332.2 

2 

.2102 

54.3 

.0322 

334. 8 

.0762 

250.5 

.0503 

204.6 

• 0484 

198.5 

.0475 

197.3 

.0496 

223.4 

.0688 

258.1 

3 

.1228 

78.2 

.0206 

26.3 

.0374 

301.7 

.0255 

225.0 

.0272 

232.4 

• 0317 

223.2 

.0447 

247.7 

.0791 

239.1 

4 

.1027 

69.3 

.0203 

45.9 

.0055 

130.4 

.0077 

144.7 

.0102 

160.8 

.0113 

154.6 

• 0187 

190.3 

.0333 

190.8 

5 

.0804 

33.8 

.0195 

50.6 

.0172 

166.6 

.0130 

151.0 

.0129 

167.1 

• 0142 

143.5 

• 0205 

171.5 

.0376 

153.4 

6 

.0631 

14.4 

.0155 

356.3 

.008! 

92.9 

.0099 

103.8 

.0104 

131.7 

• 0120 

108.7 

.0182 

146.2 

.0309 

121.1 

7 

.0376 

335.0 

.0117 

328.6 

.0265 

9.5 

.0082 

36.3 

.0103 

6S.1 

.0138 

40.4 

.0219 

91.7 

.0414 

63.4 

8 

.0153 

303.0 

.0068 

280.2 

.0186 

163.9 

.0043 

304.1 

.0066 

354.8 

.0100 

334.3 

.0187 

22.3 

.0340 

357.7 

9 

.0027 

332.4 

.0032 

288.2 

.0064 

197.0 

.0048 

249.6 

.0066 

305.8 

.0103 

282.2 

.0180 

339.6 

.0349 

309.2 

10 

.0082 

332.1 

.0015 

344.3 

.0085 

166.0 

.0037 

147.2 

.0047 

224.9 

.0074 

211.2 

.0132 

278.6 

.0280 

239.9 
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NACA 0012 AIRFOIL 

MACH NUMBER « .30 MEAN INCIDENCE * 13.0 DEO 
PITCHINO FREQUENCY •= 8.00 HZ (K>.1002> PITCHING AHPLITUDE » 8.0 DEO 


FILE I 63 (SHEEP • 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


c 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

• 918? 

92. 1 

1.0332 

132. 1 

.8404 

133.9 

.7767 

100.4 

.6244 

89.0 

.6712 

75.4 

.6168 

76.6 

2 

2.8873 

83.0 

2.4848 

80.0 

1.3433 

79.2 

.9139 

56.6 

.3346 

49.5 

.4971 

34.2 

.4232 

36.5 

3 

-9636 

79.5 

.9328 

77.2 

.4712 

93.6 

.4034 

72. 1 

.2669 

77.3 

.2637 

32.3 

.2092 

59.2 

4 

.7475 

62.5 

.7196 

35.2 

.3391 

48.0 

.3822 

335.9 

.2994 

348.0 

.3102 

320.7 

.2398 

331.7 

3 

.3971 

68.3 

.6643 

31.1 

.2289 

35.7 

.0676 

7.8 

.0263 

274.9 

.0450 

264.4 

.0319 

292.4 

6 

.3985 

33.6 

.4636 

13.2 

. 1873 

18.0 

.1991 

336.7 

.1204 

332.6 

.1343 

286.9 

.1201 

293,3 

7 

.3284 

39.4 

.3679 

26.9 

.1283 

21.1 

.0939 

287.3 

.0535 

238.4 

.0677 

209.9 

• 0383 
.0747 

226.7 
261 .0 

8 

.3123 

4.6 

.3931 

340.3 

.1343 

346.1 

.1079 

284.9 

.0729 

286.8 

.0821 

240.7 

9 


33.2 

.1732 

342.9 

.0433 

321.4 

.0523 

223.6 

.0613 

196.8 

.0831 

159.2 

.0738 

186.0 

10 

11.8 

.2367 

323.4 

.0913 

335.4 

.0565 

265.8 

.0142 

313.6 

.0202 

130.7 

.0212 

190.8 


H 

P 

BU 

P 

9U 

P10U 

P11U 

P12U 

P13U 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.3543 

66.2 

.3413 

49.3 

.4692 

28.0 

.4767 

3.6 

.4438 

343.5 

.4437 

341.9 

2 

.3617 

21 .0 

.2941 

352.7 

. 1924 

325.5 

.1823 

277.9 

.1352 

239.1 

.1094 

227.1 

3 

.1486 

25.2 

.0887 

303.3 

.0863 

272.9 

.1065 

247.9 

.0465 

234.4 

.0270 

235.3 

4 

.1928 

304.4 

.1155 

277.0 

.0773 

243.0 

.0834 

197.8 

.0445 

173.5 

.0374 

160.0 

3 

.0546 

274.8 

.0717 

227.8 

.0336 

193.0 

.0610 

153.3 

.0328 

72.0 

.0287 

58.6 

6 

.1044 

253.9 

.0489 

212.3 

.0238 

132.6 

.0480 

91.0 

.0135 

318.0 

.0026 

342.3 

7 

.0580 

192.3 

.0673 

183.0 

.0215 

154.4 

.0373 

40.7 

.0172 

322.8 

.0139 

.3 

B 

.0586 

198.4 

.0316 

133.0 

.0123 

156. 1 

.0299 

297.8 

.0249 

205.4 

.0106 

263.1 

9 

.0563 

130.0 

.0572 

117.8 

.0349 

113.9 

.0127 

107.3 

.0106 

64.6 

.0010 

201.7 

10 

.0137 

112.9 

.0622 

47.9 

.0381 

31.3 

.0244 

344.3 

.0214 

263.2 

.0178 

273.6 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.7285 

19.1 

.0732 

27.7 

.2299 

190.2 

.3342 

194.7 

.2583 

208.6 

. 1670 

236.1 

.1396 

289.3 

.2744 

323.7 

2 

.2792 

44.1 

.0442 

326.3 

.0332 

232.9 

.0582 

199.8 

.0470 

187.1 

.0535 

180.3 

.0660 

193.7 

.0894 

198.6 

3 

.1361 

19.9 

.0320 

342.0 

.0120 

304.6 

.0119 

217.3 

.0148 

211.8 

.0144 

193.6 

.0167 

202. 1 

.0192 

188.6 

4 

.0810 

3.0 

.0181 

341.0 

.0061 

133.3 

.0114 

142.5 

.0099 

167.3 

.0126 

137.2 

.0176 

14B.1 

.0295 

1 28. B 

3 

:8§« 

3§S:5 

.0081 

325.1 

.0059 

322.6 

.0036 

327.6 

.0035 

70.0 

.0068 

21.3 

.0110 

42.8 

.0208 

19.0 

6 

.0056 

354.1 

.0035 

82.5 

.0027 

105.3 

.0037 

184.8 

.0012 

113.8 

.0006 

145.5 

.0010 

281.0 

7 

.0123 

34.3 

.0035 

316.1 

.0033 

321.7 

.0032 

296.3 

.0030 

345.7 

.0034 

321.6 

.0048 

343.6 

.0079 

303.6 

8 

.0223 

314.3 

.0060 

275.3 

.0008 

142.9 

.0023 

69.1 

.0028 

126.9 

.0027 

126.8 

.0039 

169.9 

.0036 

160.3 

9 

.0131 

152.0 

.0031 

224.3 

.0036 

307.0 

.0055 

280.7 

.0046 

320.2 

.0049 

303.4 

.0036 

348.9 

.0034 

302.7 

10 

.0184 

3.3 

.0038 

351.3 

.0023 

128.4 

.0034 

127.6 

.0039 

176.8 

.0054 

133.6 

.0076 

214.7 

.0103 

197.2 



NACA 0012 AIRFOIL 


t_n 

00 


MACH NUMBER * .30 MEAN INCIDENCE = IS.O DEO 
PITCHINO FREQUENCY »10.00 HZ <K*.1248> PITCHING AMPLITUDE - B.O DEO 


FILE! 9 < SHEEP » .0) 

FOURIER COSINE <A> AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

2.0472 

.2303 

1.5847 

-.3802 

.9308 

-.4437 

.9477 

-.2772 

.7433 

-.2249 

.7385 

-.0487 

.4442 

-.1309 

2 

1.7477 

-.1017 

1.3743 

.0449 

.8734 

-.0980 

.4434 

.1712 

.4454 

.0797 

.3922 

.1490 

.3348 

.0853 

3 

1.2380 

-.3804 

1.1493 

-.3293 

.4043 

-.2892 

.3294 

.1222 

.4024 

.0741 

.3114 

.2313 

.3249 

.1313 

4 

1.1937 

.1197 

1.1042 

.4123 

.5347 

.1134 

.2307 

.3438 

.1778 

.2112 

.0214 

.2474 

.0844 

.1939 

5 

.3249 

.5143 

.3770 

.4982 

.2207 

.2424 

-.0230 

.3087 

.0533 

.2310 

-.1094 

.2313 

.0031 

.2381 

6 

.1781 

.2011 

.0337 

.4141 

.1129 

.1734 

-.1018 

.1712 

-.0731 

.1442 

-.1441 

.0348 

-.1244 

.1035 

7 

.0773 

.0324 

-.0194 

.1293 

-.0125 

.1434 

-.1528 

.0403 

-.0831 

.0843 

-.1214 

-.0202 

-.0992 

.0440 

8 

.2434 

-.0049 

.1423 

.2119 

.0374 

.0798 

-.0947 

.0107 

-.0743 

.0441 

-.0731 

-.0547 

-.0808 

-.0000 

9 

.1470 

.1903 

-.0742 

.2304 

-.0123 

.1111 

-.1088 

-.0130 

-.0744 

.0211 

-.0412 

-.0411 

-.0402 

-.0118 

JO 

.0949 

.0849 

-.0533 

.1373 

-.0114 

.0498 

-.0549 

-.0324 

-.0412 

-.0030 

-.0143 

-.0413 

-.0470 

-.0211 

H 


P 

Z3 

CD 

P 

9U 

P10U 

P11U 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 



1 

.3789 

.0204 

.4338 

.1702 

.2483 

.3445 

.1029 

.5188 

-.1444 

.3210 

-.1939 

.3377 

2 

.2524 

.1570 

.1111 

.1240 

-.0324 

.1242 

-.1744 

.1284 

-.1774 

-.0002 

-.1382 

.0108 

3 

.1772 

.2444 

.0743 

.1738 

-.0409 

.0948 

-.1980 

.0139 

-.1372 

-.0944 

-.1217 

-.0481 

4 

-.0333 

.1474 

-.0194 

.0944 

-.0452 

.0037 

-.0710 

-.0871 

.0113 

-.0822 

.0150 

-.0732 

5 

-.1429 

.1492 

-.0934 

.1348 

-.0753 

.0130 

-.0550 

-.1049 

.0349 

-.0742 

.0384 

-.0322 

4 


::8S23 


.0000 

-.0353 

-.0434 

.0488 

-.0872 

.0804 

.0137 

.0752 

.0187 

7 

-.0380 

-.0101 

-.0344 

.0717 

-.0349 

.0291 

.0754 

.0148 

.0440 

8 

-.0314 

-.0719 

-.0414 

-.0324 

.0070 

-.0172 

.0353 

.0181 

-.0493 

.03 74 

-.0547 

.0441 

9 

-.0047 

-.0454 

-.0153 

-.0423 

.0044 

-.0204 

.0283 

.0212 

-.0217 

-.0081 

-.0283 

-.0259 

10 

.0170 

-.0491 

-.0033 

-.0427 

.0149 

-.0043 

.0330 

.0294 

-.0212 

-.0017 

-.0081 

-.0201 


H 

P 

1L 

P 

2L 

P 3L 

P 4L 

P 5L 

P 4L 

P 7L 

P 8L 


A 

B 

A 

B 

A B 

A B 

A B 

A B 

A B 

A B 

1 

.3270 

.3109 

-.0357 

-.0214 

-.3343 -.3782 

-.2240 -.3371 

-.2743 -.1908 

-.2447 -.0447 

-.2384 .1037 

-.2730 .2930 

2 

.1469 

.1228 

-.0123 

.0493 

-.0420 .0170 

-.0111 -.0241 

.0003 -.0318 

.0013 -.0347 

-.0218 -.0344 

-.0348 -.0399 

3 

• 1319 

.0449 

.0048 

.0184 

-.0514 -.0321 

-.0144 -.0382 

-.0274 -.0335 

-.0209 -.0412 

-.0440 -.0378 

-.0339 -.0717 

4 

• 1131 

.0484 

.0220 

.0251 

.0078 -.0173 

.0101 -.0102 

.0091 -.0134 

.0134 -.0105 

.0122 -.0242 

.0332 -.0342 

3 


•1913 

-.0004 

.0244 

.0152 -.0110 

.0108 -.0042 

.0094 -.0084 

.0149 -.0042 

.0151 -.0174 

.0372 -.0127 

4 

-.0331 

.0302 

-.0137 

.0034 

-.1930 .0073 

.0019 .0098 

.0105 .0079 

.0078 .0142 

.0485 .0078 

.0292 .0409 

7 

-.0160 

-.0008 

-.0042 

-.0009 

-.0020 .0034 

-.0073 .0009 

-.0055 .0095 

-.0129 .0091 

.0000 .0241 

-.0235 .0344 

8 

.0076 

-.0031 

.0009 

-.0014 

-.0008 -.0010 

.0004 -.0042 

-.0082 -.0041 

-.0095 -.0109 

-.0235 .0072 

-.0431 -.0172 

9 

.0084 

.0131 

.0000 

.0024 

-.0030 -.0049 

.0014 -.0029 

-.0024 -.0029 

.0004 -.0044 

-.0087 -.0085 

.0049 -.0243 

10 

-.0007 

.0083 

-.0023 

.0004 

.0025 -.0001 

.0030 .0000 

.0007 -.0037 

.0054 -.0045 

-.0025 -.0104 

.0149 -.0133 







Ul 

VO 


NACA 0012 AIRFOIL 

. MACH NUMBER - .30 MEAN INCIDENCE - 1S.0 DEG 

PITCHING FREQUENCY <10.00 HZ (K<. 12481 PITCHING AMPLITUDE 


8.0 DEB 


FILE! 44 (SHEEP ■ 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1.4228 

.132? 

1.1932 

-.5401 

.8195 

-.4974 

.8700 

.0431 

.4479 

.1353 

.4923 

.3130 

.4395 

.2343 

2 

2 . 7794 

.0403 

2.2803 

.8910 

1.2943 

.4741 

.7110 

.4324 

.3872 

.3894 

.2441 

.4474 

.2408 

.3938 

i 

.432? 

.7948 



.151? 

.4447 

.3287 

.2782 

.0013 

.2781 

.2112 

-.0734 

.2330 

.3092 


.1444 

.2204 

.0790 

-.2437 


-:?M$ 

•m 

5 

.2114 

.3127 

.1304 

.4307 

.0358 

.1340 

-.0444 

.0712 

-.0331 

.0222 

-.0432 

-.0105 

-.0344 

-.0094 

6 

.3178 

.3023 

.1384 

.4400 

.0903 

.1734 

-.1093 

.1298 

-.0779 

.0848 

-.1331 

.0044 

-.0990 

.0521 

7 

.0533 

.2784 

-.1194 

.3590 

-.0335 

.1430 

-.0994 

-.0197 

-.0718 

-.0323 

-.0408 

-.103? 

-.0909 

-.044? 

B 

.1042 

.2080 

-.0892 

.2587 

.009? 

.0940 

-.0482 

.0300 

-.0242 

.0053 

.0028 

-.0441 

-.0013 

-.051? 

9 

-.0344 

.1921 

-.2327 

. 1397 

-.1050 

.0908 

-.0873 

-.0737 

-.0598 

-.0349 

.0053 

-.0758 

-.0391 

-.0421 

10 

.0081 

.1094 

-.143? 

.0482 

-.0224 

.0178 

-.0144 

-.0542 

-.0078 

-.0382 

.0592 

-.0298 

.0278 

-.0708 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.3753 

.3038 

.418? 

.3932 

.1983 

.4514 

-.0222 

.3081 

-.1843 

.4144 

-.1907 

.3934 


2 


.0838 

.4045 

-.0700 

.3138 

-.1541 

.1487 

-.2422 

-.0144 

-.1428 

-.1171 

-.090? 

-.0874 


3 


-.0389 

.2020 

-.1484 

.0741 

-.1047 

-.0100 

-.0448 

-.0942 

.0147 

-.0419 

.0142 

-.0304 


4 


-.2214 

.0231 

-.1348 

-.075? 

-.0494 

-.0777 

.0379 

-.0794 

.0244 

-.0029 

.0175 

.0027 


5 


-.0327 

-.0351 

-.0143 

-.1043 

.0307 

-.0543 

.0758 

-.0083 

.0148 

.0241 

.0107 

.0034 


6 


-.0389 

-.0129 

.0542 

-.0444 

.0183 

.0038 

-.0191 

.0542 

-.0332 

.0035 

-.0090 

.0153 


7 


-.045? 

-.1012 

.0051 

-.0237 

.0108 

-.0281 

.0144 

-.0304 

.0104 

-.0128 

-.0005 

-.0034 


8 


.0709 

-.0435 

.0754 

-.0092 

.0340 

.0233 

-.0034 

.0341 

-.0220 

.0005 

-.0132 

.0032 


9 


.0018 

-.027? 

.0013 

.0301 

-.0284 

.0008 

-.0583 

-.0283 

.0273 

-.0373 

.0107 

-.0224 


10 


.0707 

-.0143 

.0319 

.0130 

.0344 

-.0084 

.0374 

-.0303 

.0082 

.0344 

.0073 

.0199 



H 

P 

1L 

P 

2L 

P 

3L 

P 4L 


A 

B 

A 

B 

A 

B 

A B 

i 

.2459 

.7304 

.0212 

.0519 

-•0646 

-.2614 

-.1203 -.4029 

2 

.1384 

.2747 

-.0513 

.0592 

-.0416 

-.0307 

-.0194 -.0497 

3 

-.029? 

.1341 

-.0316 

.0464 

.000? 

.0029 

.0100 -.0106 

4 

.0021 

.0408 

-.0035 

.0162 

.0107 

.0034 

.0123 .0032 

3 

-.0009 

.0124 

-.0020 

.0013 

-.0009 

.0003 

-.0032 .0021 

4 

.0102 

.0294 

,0102 

.0120 

,0029 

-.0019 

.0009 -.002? 

/ 

-.0129 

.0094 

-.0044 

.0031 

.0018 

.0011 

-.0006 .0018 

8 

-.0010 

.0104 

- . 0028 

.0003 

-.0004 

.0025 

-.0004 -.0013 

9 

- . 0 1 4B 

.0031 

-.0041 

-.0004 

.0012 

.0025 

-•0011 .0026 

10 

.002? 

-.0014 

,0008 

.0003 

-.0006 

-.0002 

-.0030 -.0009 


P 

5L 

P 

6L 

P 7L 

P 

8L 

A 

B 

A 

B 

A 

B 

A 

B 

-.1817 

-.2714 

-.1865 

-.1401 

-.2031 

.0149 

-.2127 

.1813 

-.0012 

-.0452 

.0013 

-.0317 

-.0172 -.0630 

-.0217 

-.0895 

.0096 

-.0164 

.0131 

-.0150 

.0114 -.0191 

.0217 

-.0186 

.0105 

.0016 

.0124 

.0030 

.0154 -.0011 

.0183 

.0093 

-.0007 

.0054 

-.0016 

.0073 

.0023 

.0093 


.009? 

-.0020 

-.0013 

-.0020 

-.0031 

-.004? -.0007 

-.0007 

.0007 

.0020 

-.0005 

.0022 

.0018 

.0006 

.0013 

.0011 

-.0015 

-.0028 

-.0005 

-.0023 

-.0038 -.0012 

-.0078 

-.0043 

.0013 

.0026 

.0020 

.0037 

.006? -.0011 

-:°oii 9 2 

.0019 

-.0027 

.0023 

-.0050 

• 0002 

-.0045 

.0066 

.0042 



NACA 0012 AIRFOIL 


CT> 

O 


MACH NUMBER • .30 MEAN INCIDENCE * 1S.0 DEO 
PITCHING FREQUENCY >10.00 HZ <K«.1248> PITCHING AMPLITUDE • 0.0 DEO 


FILEI 9 (SWEEP • .0) 

FOURIER AMPLITUDES (C) AND PHASE ANOLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

p 

5U 

P 

6U 

P 

7U 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

2.0623 

1.7706 


1.6316 

103.3 

1.1482 

124.1 

.9874 

106.3 

.7790 

106.9 

.7417 

93.3 

.6789 

101.1 

2 

1.3772 

88.1 

.8810 

96.4 

.6678 

73.1 

.4721 

80.3 

.4271 

66.7 

.3669 

76.3 

3 

1.2932 

107.1 

1.2148 

103.7 

.6701 

115.6 

.3433 

77.0 

.4095 

79.3 

.4003 

31.1 

.3602 

63.2 

4 

1.1997 

84.3 

1.1806 

69.6 

.5666 

78.2 

.4141 

33.9 

.2760 

40.1 

.2484 

4.9 

.2113 

23.3 

S 

.7377 

43.6 

.7933 

28.4 

.3429 

40.1 

.3096 

353.7 

.2571 

12.5 

.2359 

334.6 

.2381 

.7 

6 

.2686 

41.3 

.4173 

4.6 

.2069 

33. 1 

.1992 

329.3 

.1644 

332.8 

.1701 

282.3 

.1646 

309.8 

7 

.0840 

67.3 

.1308 

351.4 

.1441 

353.0 

.1643 

291.3 

.1184 

315.4 

.1231 

260.6 

. 1093 

294.9 

a 

.2637 

91.1 

.2353 

33.9 

.0882 

25.1 

.0973 

276.3 

.0893 

301.1 

.0923 

232.2 

.0808 

270.0 

9 

.2333 

41.2 

.2613 

343.3 

.1118 

353.7 

.1098 

262.1 

.0773 

285.8 

.0737 

214.0 

.0614 

238.9 

10 

.1273 

48.2 

.1473 

338.8 

.0511 

347.1 

.0775 

227.2 

.0612 

267.2 

.0631 

193.1 

.0513 

245.8 

H 


P 

8U 

P 

9U 

PIOU 

PUU 

P12U 

P13U 




C 

P 

C 

P 

c 

P 

c 

P 

c 

P 

C 

P 


1 


.3793 

88.0 

.4660 

68.6 

.4366 

37,? 

.5289 

11.2 

.3464 

342.3 

.3723 

340.0 


2 


.2973 

38.1 

.1665 

41 .9 

.1303 

345.5 

• 2182 

306.1 

.1776 

269.9 

.1386 

274.3 


3 


.3037 

33.7 

.1898 

23.7 

.1127 

327.3 

.1986 

274.6 

.1666 

235.3 

.1394 

240.8 


4 


.1709 

348.8 

.0964 

348.4 

.0453 

274.6 

• 1124 

219.2 

.0830 

172.2 

.0747 

168.4 


3 


.2213 

319.8 

.1669 

325.0 

.0768 

281.2 

. 1202 

207.2 

.0923 

143.3 

.0648 

143.7 


* 


Mil 

$38:3 

MU 


.0561 

.0378 

?K:S 

.0999 

.0798 

!?§:? 

.0818 

.0810 

80.4 

21.1 

.0773 

.0662 

76.0 

14.7 


8 


.0783 

203.7 

.0670 

218.3 

.0186 

158.0 

.0584 

72.0 

.0620 

307.3 

.0703 

308.9 


9 


.0660 

183.8 

.0643 

193.8 

.0217 

162.3 

.0355 

53.3 

.0231 

249.3 

.0385 

227.8 


to 


.0320 

160.9 

.0428 

184.4 

.0162 

113.7 

.0443 

48.0 

.0213 

265.4 

.0216 

201.9 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

p 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

p 

C 

P 

c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

1 

.6066 

32.6 

.0416 

239.1 

• 6690 

210.2 

.4058 

213.8 

.3358 

235.4 

.2725 

236.3 

.2794 

292.2 

.4018 

316.8 

2 

.1914 

30.1 

.0309 

346.0 

.0643 

285.3 

.0284 

203.0 

.0318 

179.4 

.0367 

177.7 

.0424 

210.9 

.0678 

233.9 

3 

:\m 

U:l 

.0198 

20.0 

.0606 

238.0 

.0416 

203.5 

.0433 

219.3 

.0461 

206.9 

.0595 

230.6 

.0897 

216.9 

4 

.0333 

41.2 

.0190 

155.7 

.0143 

135.5 

.0164 

146.3 

• 0186 

124.2 

.023? 

155.1 

.0491 

137.5 

5 

.1038 

12.0 

.0244 

358.7 

.0187 

126.0 

.0116 

111.3 

.0127 

131.1 

.0155 

105.9 

.0232 

139.3 

.0393 

108.9 

6 

• 0448 

312.4 

.0141 

284.0 

.1932 

n 72 . 2 

.0100 

11.1 

.0132 

53.0 

.0180 

25.8 

.0492 

80.9 

.0503 

35.3 

7 

• 0160 

267.1 

.0063 

261.3 

.0039 

329.8 

.0074 

276.9 

.0110 

329.8 

.0158 

305.3 

.0241 

.1 

.0428 

323.4 

8 

.0092 

124.2 

.0016 

146.3 

.0013 

218.7 

.0062 

176.4 

.0092 

243.4 

.0144 

221 .0 

.0246 

287.0 

.0464 

248.2 

9 



.0026 

1.0 

.0076 

203.8 

.0032 

154.1 

.0039 

222.1 

.0064 

174.4 

.0122 

223.7 

.0248 

168.3 

10 

.0023 

280.8 

.0025 

92.6 

.0030 

90.0 

.0038 

168.8 

• 0070 

129.5 

.0109 

193.5 

.0200 

131.8 



V 


! 
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L t 




d 




NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE - 13.0 DEC 
PITCHING FREQUENCY MO. 00 HZ (K-.1248) PITCHING AMPLITUDE 


8.0 DEO 


FILE! 64 (SHEEP • 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


p 

1U 

P 

2U 

P 

3U 

P 

c 

P 

C 

P 

C 

P 

c 

1.4290 

84.7 

1.3181 

113.1 

.9387 

121.3 

.8710 

2.9037 

73.2 

2.4482 

48.7 

1.3784 

49.9 

. 951 A 

.4869 

71.9 

.4848 

77.2 

.3287 

89.8 

• 3144 

.9420 

57.8 

.9508 

47.1 

.3933 

45.0 

.3179 

.3774 

34.1 

.4492 

14.2 

.1431 

22.4 

.0051 

.4384 

44.4 

.4844 

19.0 

.1957 

27.5 

• 1697 

.2841 

11.3 

.3783 

341.4 

.1534 

338.8 

.1013 

.2324 

24.4 

.2734 

341.0 

.0944 

4.0 

.0745 

.2003 

343.4 

.2822 

304.5 

.1388 

310.8 

.1142 

.1097 

4.3 

.1593 

293.3 

.0288 

308.2 

• 0SB5 


IU 

P 

5U 

P 

4U 

P 

7U 

p 

C 

P 

C 

P 

C 

P 

87.2 

.4838 

74.9 

.7398 

45.7 

.7004 

70.3 

48.3 

.5492 

44.8 

.5274 

27.4 

.4433 

31,3 

42.2 

.2342 

45.9 

.2720 

14.9 

.2414 

23.1 

344.4 

.2437 

334.9 

.2785 

298.9 

.2520 

307.7 

324.8 

.0398 

303.8 

.0444 

254.9 

.0378 

235.4 

319.9 

.1151 

317.4 

.1332 

272.0 

.1119 

297.7 

258.8 

293.8 

.0787 

.0247 

1bi:I 

.1117 

.0442 

m-A 


?S?:3 

229.8 

.0703 

238.3 

.0740 

174.0 

.0574 

222.9 

194.2 

.0390 

191.4 

.0443 

114.8 

.0740 

158.5 


H 


1 

2 

3 

4 
3 
6 
7 
B 
9 

10 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.4508 

42.2 

.5759 

44.7 

.4933 

23.7 

.5084 

357.5 

.4334 

334.1 

.4389 

334.3 

.4150 

11.7 

.3215 

347.4 

.2154 

313.4 

.2428 

244.1 

.1847 

230.4 

.1241 

224. 1 

.2037 

349.1 

.1449 

297.1 

.1072 

244.4 

.1140 

214.0 

.0451 

158.3 

.0344 

152.0 

.2224 

274.0 

.1544 

241.0 

.0921 

212.5 

.0882 

154.5 

.0245 

94.8 

.0177 

81 .2 

.0440 

210.7 

.1053 

187.8 

.0441 

151.4 

.0742 

94.2 

.0283 

31.3 

.0120 

43.3 

.0403 

237.7 

.0717 

128.4 

.0194 

72.4 

.0394 

341.2 

131.5 

.0354 

275.7 

.0177 

329. 4 

.1112 

204.4 

.0242 

148.8 

.0301 

158.9 

.0348 

.0145 

141 .0 

.0034 

189.2 

.0832 

121.5 

.0740 

97.0 

.0430 

54.9 

.0562 

334.4 

.0220 

271.3 

.0135 

283.4 

.0280 

174.4 

.0301 

2.4 

.0284 

271.4 

.0451 

244.1 

.0443 

143.8 

.0230 

134.4 

.0721 

101.5 

.0344 

47.8 

.0357 

104.0 

.0481 

129.0 

.0373 

12.7 

.0212 

20.0 


H 


1 

2 

3 

4 


7 

a 

9 

10 


P 

1L 

P 

2L 

P 

3L 

P 

4L 

C 

P 

C 

P 

C 

P 

C 

P 

.7941 

19.5 

.0361 

22.2 

.2692 

193.9 

.4205 

196.6 

.3094 

26.6 

.0784 

319.1 

.0517 

233.6 

.0533 

201.4 

.1394 

347.6 

.0561 

325.7 

.0031 

16.3 

.0143 

136.7 

.0608 

2.0 

.0166 

347.9 

.0112 

72.4 

.0127 

75.3 

.0127 

353.8 

.0024 

302.4 

.0009 

289.3 

.0038 

303.5 

.0311 

19.2 

.0158 

40.3 

.0034 

122.9 

.0030 

163.4 

.0160 

306.2 

.0034 

304.6 

.0021 

SB. 2 

.0019 

341.1 

.0107 

354.4 

.0029 

280.9 

.0025 

350.7 

.0016 

194.1 

.0131 

281.8 

.0041 

265.0 

.0027 

23.7 

.0029 

336.4 

.0033 

118.8 

.0009 

71.5 

,0007 

251.0 

.0031 

252.9 


P 

SL 

P 

6L 

P 

7L 

P 

BL 

C 

P 

C 

P 

C 

P 

C 

P 

.3266 

213.8 

.2332 

233.1 

.2036 

274.2 

.2794 

310.4 

.0453 

181.6 

.0518 

178.4 

.0654 

195.3 

.0921 

193.7 

.0190 

149.8 

.0199 

138.8 

.0223 

149.2 

.0286 

130.7 

.0106 

81.4 

.0128 

76.3 

.0155 

94.2 

.0205 

63.0 

.0055 

352.4 

.0074 

347.8 

.0098 

13.6 

.0103 

345.5 

.0024 

235.4 

.0037 

212.8 

.0049 

261.8 

.0034 

262.8 

.0022 

19.3 

.0022 

348.0 

.0019 

70.6 

.0019 

54.7 

.0032 

208.3 

.0023 

191.8 

.0040 

252.7 

.0090 

240.1 

.0031 

30.1 

.0042 

28.0 

.0070 

98.9 

.0121 

81.0 

.0036 

310.4 

.0050 

272.6 

.0079 

325.7 

.0129 

288.8 



O' 

M 





TABLE 4 

(Notes 1 and 2) 


CHORDWISE PRESSURES: M c =0.30, a=10 deg 


a 

M 

^c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 

0 

.050 

9 

64-67 

0 

.100 

11 

68-71 

0 

.124 

13 

72-75 

9 

.050 

15 

76-79 

9 

.100 

17 

80-83 

9 

.124 

19 

84-87 

12 

.050 

21 

88-91 

12 

.100 

23 

92-95 

12 

.124 

25 

96-99 

15 

.050 

27 

100-103 

15 

.100 

29 

104-107 

15 

.124 

31 

108-111 


Notes : 

1. Unswept and swept counterparts appear on facing pages (A,B coefficients 
on first page pair and C,P coefficients on second page pair). 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via the page numbers. 

3. Nominal values 

4. Pages here refer to the loops of Ref. 2. To obtain corresponding 
c c , C L , C D and C M paging use: 

PAGE C c = PAGE C N + 50; PAGE C L - PAGE C N + 100 

PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If C N is on page 8 of Ref. 2, then C c is on page 58, is on page 

108, and so on. 
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NACA 0012 AIRFOIL 

HACH NUMBER - .30 MEAN INCIDENCE • .0 DEO 

PITCHING FREQUENCY * 4.00 HZ <K«.0302> PITCHING AMPLITUDE • 10.0 DEO 


FILE! 23 (SHEEP * .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

p 

4U 

P 

5U 

p 

6U 

P 7U 



A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 


1 

-.3303 3.2184 

-.4488 

3.2098 

-.2827 

2.3890 

-.2738 

1.9077 

-.1474 

1.3128 

-.1743 

1.3134 

-.1048 1.2763 


2 

-1.4407 -.3744 

-1.1333 

-.3474 

-.4303 

-.1278 

-.3206 

- . 0B33 

-.1721 

-.0229 

-.1358 

-.0272 

-.0916 -.0034 


3 

.0123 - ■ 20B3 

-.0024 

-.1088 

-.0422 

.0089 

-.0235 

-.0032 

-.0212 

• 0063 

-.0177 

.0016 

-.0161 .0077 


4 

.0424 -.0314 

.0094 

-.0233 

-.0212 

-.0264 

.0014 

-.0098 

-.0006 

-.0064 

-.0037 

-.0050 

-.0038 -.0034 


3 

.0044 -.0051 

.0022 

-.0063 

.0056 

-.0181 

.0032 

-.0027 

.0012 

-.0050 

.0030 

-.0036 

.0022 -.0031 


4 

-.0030 -.0009 

-.0017 

.0008 

.0033 

.0040 

.0019 

-.0003 

.0003 

• 0002 

-.0001 

-.0005 

-.0003 -.0002 


7 

-.0014 -.0041 

.0014 

-.0020 

-.0034 

.0041 

-.0020 

-.0027 

-.0001 

-.0010 

.0010 

-.0007 

-.0006 -.0009 


8 

.0113 -.0028 

.0070 

,0037 

.0013 

-.0020 

.0047 

-.0012 

.0032 

-.0004 

.0018 

.0007 

.0021 -.0008 


9 

-.0081 .0038 

-.0033 

.0013 

-.0019 

.0010 

-.0012 

-.0001 

-.0003 

• 0011 

.0001 

.0003 

.0003 .0007 


10 

-.0070 -.0120 

-.0024 

-.0074 

-.0043 

-.0046 

-.0023 

-.0030 

-.0029 

-.0038 

-.0011 

-.0018 

-.0019 -.0014 


H 

P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 

-.1232 

1.0074 

-.0384 

.6372 

-•0134 

.4266 

.0076 

.1939 

• 0036 

.0690 

.0027 

-.0034 


2 

-.0398 

-.0077 

-.0129 

.0033 

• 0017 

.0029 

.0163 

.0023 

• 0130 

.0019 

-.0119 

-.0032 


3 

-.0137 

.0041 

-.0078 

.0041 

-.0060 

.0040 

-.0042 

.0038 

-.0029 

.0017 

-.0002 

-.0033 


4 

-.0011 

-.0034 

-.0017 

-.0014 

-.0011 

-.0015 

-.0004 

-.0013 

• 0018 

.0004 

.0022 

-.0003 


3 

.0028 

-.0023 

.0021 

-.0018 

• 0008 

-.0008 

-.0003 

.0002 

• 0003 

.0004 

.0002 

.0001 


6 

-.0001 

-.0003 

-.0004 

-.0006 

-.0003 

-.0002 

-.0002 

.0002 

-•0001 

.0006 

.0003 

.0001 


7 

.0004 

-.0004 

.0003 

-.0003 

-•0004 

.0000 

-.0013 

.0003 

-.0001 

.0005 

-.0003 

.0005 


B 

.0021 

.0000 

.0010 

-.0008 

.0006 

-.0003 

.0002 

.0002 

• 0003 

-.0002 

.0002 

-.0003 


9 

.0004 

.0009 

.0010 

.0007 

• 0006 

.0003 

.0002 

-.0002 

• 0004 

.0002 

.0002 

-.0004 


10 

-.0009 

-.0022 

-.0007 

-.0012 

-.0010 

-.0005 

-.0013 

.0001 

-.0004 

-.0011 

-.0006 

-.0007 



H 

P 1L 

P 2L 

P 

3L 

P 4L 

P 3L 

P 6L 

P 7 L 

P 

8L 


A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3638-2.7109 

.4496-2.7339 

.3210-2.8703 

•1070 -.8670 

.0217 -.4682 

.0028 -.2263 

-.0116 -.0837 

-.0066 

• 0036 

2 

-1.3740 -.4126 

-.8070 -.3201 

- • 4350 

-.1574 

-•0538 -.0326 

-.0030 - • 0090 

.0117 -.0013 

.0112 -.0003 

-.0116 

-.0040 

3 

-.0596 .1083 

-.0308 .0603 

.0176 

-.0111 

•0089 -.0031 

.0073 - • 0058 

.0057 -.0039 

.0030 -.0023 

-•0022 

• 0039 

4 

.0228 -.0243 

.0335 -.0013 

• 02 1 2 

-.0114 

.0036 -.0037 

.0031 -.0017 

.0027 -.0003 

.0023 

• 0002 

• 0034 

• 0033 

3 

-.0104 -.0074 

-.0007 -.0104 

-.0019 

-.0020 

-.0023 

• 0009 

-.0006 

• 0006 

-•0004 

• 0003 

-.0001 

• 0002 

.0003 

-•0003 

6 

-.0058 .0039 

-.0027 .0051 

.0029 

• 0069 

-.0003 

• 0001 

.0002 

.0010 

• 0002 

• 0002 

.0001 -.0001 

.0001 

-•0003 

7 

.0036 .0003 

.0039 .0015 

.0063 

-.0014 

.0004 

.0008 

.0001 

• 0004 

• 0008 

.0001 

.0003 -.0003 

.0004 

-.0003 

B 

.0000 .0003 

-.0004 -.0001 

.0008 

-.0003 

-.0005 -.0000 

-.0002 

• 0004 

-.0003 

• 0004 

-.0002 

.0004 

-.0003 

• 0002 

9 

.0029 -.0010 

-.0010 .0012 

.0037 

-.0007 

.0000 -.0007 

-.0004 -•0001 

-.0002 -.0003 

-.0004 -.0001 

- .0003 

-.0002 

10 

-.0013 -.0049 

.0001 -.0012 

-.0005 

-.0086 

.0003 -.0009 

-.0001 -.0007 

.0001 -.0006 

-.0005 -.0003 

.0000 

-•0006 
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NACA 0012 AIRFOIL 


MACH NUMBER ■ .30 MEAN INCIDENCE • .0 DEO 

PITCHING FREQUENCY « 4.00 HZ (K-.0302) PITCHING AMPLITUDE ■ 10.0 DEO 


FILE! 23 (8HEEP - .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

c 

P 

C 

P 

1 

3.2333 

334.1 

3.2439 

331.7 

2.4044 

353.8 

1.9274 

331.8 

1.5200 

334.4 

1.3269 

332.4 

1.2806 

333.3 

2 

1.6829 

237.1 

1.2044 

233.3 

.4433 

238.5 

.3313 

233.4 

.1737 

242.4 

.1383 

238.7 

.0917 

267.9 

3 

. 2089 

174.4 

. 1088 

181.3 

.0431 

281.9 

.0240 

238.3 

.0221 

284.3 

.0178 

273.1 

.0178 

293.6 

4 

.0529 

124.4 

.0272 

139.4 

.0339 

218.8 

.0099 

172.0 

.0044 

183.6 

.0063 

216.3 

.0031 

228.6 

3 

.0048 

139.3 

.0049 

141.8 

.0190 

142.8 

.0042 

130.4 

.0051 

164.4 

.0047 

140.3 

.0038 

144.3 

6 

.0039 

241.3 

.0018 

294.7 

.0053 

41.1 

.0019 

99.2 

.0003 

55.3 

.0005 

192.8 

.0004 

232.3 

7 

.0044 

200.9 

.0023 

144.1 

.0053 

320.7 

.0034 

214.3 

.0010 

188.1 

.0012 

126.2 

.0011 

213.3 

8 

.0114 

103.8 

.0090 

31.1 

.0023 

147.5 

.0048 

104.2 

.0032 

97.8 

.0019 

70.4 

.0022 

109.9 

9 

.0089 

293.3 

.0033 

291.4 

.0021 

297.9 

.0012 

243.7 

.0011 

343.3 

.0005 

11.9 

.0008 

20.6 

10 

.0139 

210.4 

.0080 

197.3 

.0080 

214.4 

.0053 

204.9 

.0048 

217.3 

.0021 

211.0 

.0023 

233.3 

H 


P 

8U 

P 

9U 

P10U 

Pitu 

PI 

2U 

PI 311 




C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

c 

P 


1 


1.0131 

332.9 

.4383 

334.7 

.4248 

357.9 

.1941 

2.2 

.0492 

4.6 

.0043 

141.2 


2 


.0403 

242.7 

.0134 

283.3 

.0033 

29.8 

.0144 

82.0 

.0131 

82.7 

.0123 

234.9 


3 


.0144 

284.8 

.0089 

297.8 

.0072 

303.3 

.0034 

311.9 

.0033 

300.3 

.0053 

181.9 


4 


.0038 

197.4 

.0023 

230.4 

.0018 

214.3 

.0014 

193.8 

.0019 

76.5 

.0023 

102.3 


3 


.0038 

132.3 

.0027 

130.7 

.0011 

134.4 

.0003 

292.8 

.0003 

43.1 

.0002 

68.4 


6 


.0003 

204.4 

.0007 

213.3 

.0004 

232.7 

.0002 

313.7 

.0006 

348.9 

.0003 

76.6 


7 


.0007 

120.9 

.0004 

122.3 

.0004 

270.4 

.0013 

284.0 

.0003 

349.3 

.0006 

327.3 


8 


.0021 

89.2 

.0013 

128.5 

.0007 

113.3 

.0003 

30.9 

.0004 

116.2 

.0003 

157.6 


9 


.0011 

31.0 

.0012 

32.0 

.0007 

44.2 

.0003 

128.3 

.0003 

61.7 

.0004 

132.4 


10 


.0024 

201.3 

.0014 

210.9 

.0012 

242.2 

.0013 

273.2 

.0012 

198.8 

.0009 

219.4 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

BL 


C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

2.7354 

172.3 

2.7904 

170.7 

2.8882 

173.6 

• 8733 

173.0 

.4687 

177.4 

• 2263 

179.3 

.0843 

187.9 

.0075 

298.9 

2 

1.4346 

233.3 

.8681 

248.4 

.4626 

230.1 

• 062? 

238.8 

.0093 

198.6 

.0118 

97.4 

.0112 

92.3 

.0123 

230.8 

3 

.1236 

331.2 

.0477 

332.9 

.0208 

122.2 

.00?4 

109.0 

.0094 

127.8 

• 006? 

124.3 

.0041 

133.2 

.0044 

330.7 

4 

.0334 

134.8 

.0333 

92.3 

.0240 

118.3 

.0052 

133.6 

.0033 

1 18.3 

.0027 

96.9 

.0023 

84.4 

.0047 

46.3 

3 

.0128 

234.3 

.0104 

183.7 

.0027 

222.8 

• 0023 

292.0 

.0008 

318.3 

• 0007 

317.8 

.0002 

330.1 

.0004 

127.6 

6 

.0070 

303.8 

.0038 

332.2 

.0075 

22.7 

.0003 

286.8 

.0010 

13.1 

.0003 

43.0 

.0002 

129.7 

.0003 

173.1 

7 

.0036 

81.7 

.0042 

68.3 

.0067 

102.1 

.000? 

26.4 

.0004 

8.2 

.0008 

79.6 

.0005 

119.7 

.0003 

132.3 

8 

.0006 

1.2 

.0004 

232.8 

.0009 

107.2 

.0005 

266.7 

,0003 

333.2 

• 0003 

330.0 

.0004 

334.0 

.0005 

287.6 

9 

.0031 

108.1 

.0015 

321 .3 

.0038 

100.6 

.0007 

179.3 

.0004 

254.7 

.0004 

220.7 

.0004 

237.8 

.0004 

242.4 

10 

.0031 

193.1 

.0012 

174,7 

.0087 

183.0 

.0010 

164.6 

.0007 

189.2 

• 0006 

173.2 

.0006 

240.7 

.0006 

176.4 
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NACA 0012 AIRFOIL 

MACH NUMBER « .30 MEAN INCIDENCE ■ .0 DEO 

PITCHING FREQUENCY - 8.00 HZ <K».0998> P1TCHIN0 AMPLITUDE > 10.0 DEO 


O' 

00 


FILEI 2* ( SHEEP - .0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 1U 

P 2U 

P 3U 

P 4U 

P 3U 

P 4U 

p 

7U 


A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.4314 3.1819 

-.8844 3.1337 

-.3137 2.3443 

-.3048 1.8447 

-.2389 1.4992 

-.3183 1.2994 

-.1887 

1.2369 

2 

-1.3373 -.4391 

-1.0372 -.4283 

-.3997 -.2444 

-.2904 -.1481 

-.1444 -.0408 

-.1223 -.0478 

-.0917 

-•0283 

3 

.0771 -.1944 

.0401 -.0993 

-.0441 -.0010 

-.0266 -.0173 

-.0244 

• 0002 

-.0247 -.0093 

-.0192 

• 0064 

4 

.0343 -.0144 

.0179 -.0201 

-.0121 -.0243 

.0017 -.0047 

-.0021 

• 0007 

•0003 -.0042 

-.0007 

:;§8?i 

3 

.0203 -.0224 

.0242 -.0072 

.0238 -.0194 

.0130 -.0058 

.0117 -.0092 

.0103 -.0023 

• 0098 

6 

-.0004 .0138 

-.0024 .0122 

.0048 

.0111 

-.0003 

.0045 

.0017 

.0033 

-.0002 

• 0012 

• 0007 

• 0003 

7 

.0034 .0049 

.0021 .0041 

-.0015 

.0017 

.0011 

• 0016 

.0033 

.0003 

.0035 

.0014 

.0041 

-.0008 

8 

-.0030 .0024 

-.0043 .0031 

-.0023 -.0004 

-.0005 

.0010 

.0008 

.0023 

-.0008 

.0018 

-•0005 

• 0009 

9 

0060 -«0048 

-.0004 -.0023 

-.0009 -.0007 

.0002 -.0018 

-.0000 -.0010 

-.0001 -.0004 

-.0009 

-.0002 

to 

•0024 .0019 

.0013 .0018 

.0009 -.0023 

.0029 

.0021 

.0002 -.0014 

.0010 -.0004 

.0003 

.0002 



r 

8U 

P 

90 

P10U 

P11U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

-.2204 

.9843 

-.0553 

.4487 

-.0130 

.4197 

.0234 

.1908 

.0188 

.0444 

.0074 

-.0080 

-.0330 

-.0303 

-.0118 

-.0064 

.0022 

-.0043 

.0142 

-.0021 

.0149 

.0002 

-.0106 

-.0062 

-.0178 

-.0013 

-.0108 

• 003 7 

-.0088 

.0030 

-.0068 

.0022 

-.0030 

• 0016 

.0007 

- s 0047 

-.0014 

• 0004 

-.0005 

.0013 

-.0003 

• 0010 

-.0000 

• 0006 

.0005 

.0033 

-•0000 

• 0023 

.0097 

-.0023 

.0044 

-.0040 

.0012 

-.0029 

-.0021 

-.0019 

-.0000 

-.0017 

-•0003 

-.0009 

.0003 

.00Q3 

.0000 

-.0008 

-.0008 

-.0001 

-.0016 

.0006 

-.0013 

.0001 

-•0001 

• 0013 

.0020 

.0014 

.0012 

.0003 

.0002 

-.0000 

-.0008 

-.0003 

.0002 

.0003 

.0004 

.0004 

.0001 

.0013 

.0014 

-.0001 

• 0002 

-.0003 

-.0011 

-.0005 

.0003 

-.0004 

-.0004 

-.0005 

.0000 

.0004 

-.0001 

.0002 

-.0001 

.0004 

-.0001 

.0004 

-.0003 

-.0002 

-.0000 

.0001 

.0003 

.0002 

.0004 

-.0002 

.0000 

-.0000 

-.0005 

.0001 

-.0000 

.0004 

-.0001 

.0003 


H 


1 

2 

3 

4 
3 
A 
7 

? 

10 


P 1L 


.3749- 

-1.2834 

-.0441 

.0215 

-.0249 

-.0119 

.0023 

-.0014 

-.0040 

-.0008 


2.4740 

-.3797 

.1033 

-.0342 

-.0197 

.0147 

.0041 

-.0049 

.0017 

.0043 


P 2L 

P 3L 

p 

4L 

P SL 

P 

4L 

P 7L 

p 

8L 

A 

B 

A 

B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

.7340-2.4907 

.5310-2.8722 

.1791 

-.8499 

.0224 -.4447 

-.0024 

-.2248 

-.0254 -.0832 

-.0122 

.0029 

.7194 - . 435B 

-.3944 -.1943 

-.0445 

-.0369 

-.0006 -.0085 

.0140 

.0002 

•0132 -.0013 

-.0070 

-.0038 

• 0212 

.0443 

.0350 

• 0077 

.0121 

-.0004 

.0113 -.0037 

.0045 

-.0024 

.0033 -.0019 

-.0026 

.0027 

•0339 -.0176 

•0110 -.022 0 

.0031 

-.0068 

.0007 -.0015 

.0001 

-.0005 

-.0001 

• 0012 

.0000 

.0022 

.0004 -.0214 

-.0045 -.0071 

-.0040 

.001 1 

.0002 

.0019 

.0009 

.0018 

.0016 

• 0005 

.0017 

-.0003 

• 0131 

• 0082 

.0025 

• 0053 

-.0017 

• 0009 

.0003 

.0017 

.0001 

• 0009 

-.0001 

.0008 

.0003 

.0001 

• 0004 

.0044 

.0213 -.0171 

-.0014 

.0002 

.0009 

.0003 

-.0000 

.0005 

-.0008 

• 0021 

.0004 

-.0002 

.0022 -.0078 

-.0105 

.0163 

.0001 

-.0017 

-.0003 

• 0006 

-.0004 

.0001 

•0007 -.0016 

• 0003 

-.0003 

.0054 -.0022 

-.0051 

.0103 

-.0007 

.0010 

-.0002 -.0003 

.0003 

.0006 

.0008 -.0007 

.0004 

-.0000 

• 0023 

.0033 

-.0001 

• 0075 

.0002 

• 0007 

• 0007 

.0009 

.0001 

.0005 

.0005 -.0002 

.0001 

.0001 


1 
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NACA 0012 AIRFOIL 


MACH NUMBER ■ .30 MEAN INCIDENCE * .0 DEO 

PITCHINO FREQUENCY • 8.00 HZ (K«. 09981 PITCHING AMPLITUDE « 10.0 DEO 


FILE! 26 (SHEEP ■ .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES CP> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.2479 

348.4 

3.2386 

344.2 

2.6132 

348.7 

1.9343 

344.8 

1.5214 

330.2 

1.3379 

346.2 

1.2710 

331.3 

2 

1.6912 

247.1 

1.2127 

238.8 

.6476 

247.8 

.3335 

239.9 

.1732 

249.7 

.1400 

241.0 

.0960 

232.9 

3 

.2091 

138.4 

. 1071 

138.0 

.0441 

268.8 

.0319 

236.6 

.0264 

270.4 

.0264 

249.3 

.0202 

288.3 

4 

.0375 

113.0 

.0269 

138.4 

.0290 

204.7 

.0069 

163.6 

.0022 

288.2 

.0042 

175.7 

.0007 

260.0 

3 

.0304 

138.2 

.0253 

106.3 

.0324 

127.2 

.0143 

113.9 

.0149 

128.2 

.0108 

103.3 

.0123 

126.9 

6 

.0138 

357.7 

.0124 

348.7 

.0121 

23.3 

.0063 

357.7 

.0037 

27.0 

.0012 

332.6 

.0007 

63.3 

7 

.0060 

34.7 

.0047 

27.4 

.0023 

319.4 

.0020 

34.2 

.0033 

81.4 

.0038 

68.0 

.0041 

100.9 

8 

.0040 

311.0 

.0072 

295.4 

.0024 

236.2 

.0011 

332.3 

.0026 

18.2 

.0020 

337.7 

.0010 

.0009 

334.0 

9 

.0077 

231.2 

.0024 

193.9 

.0012 

231.6 

.0018 

172.0 

.0010 

182.3 

.0004 

187.8 

257.3 

10 

.0033 

33.4 

.0022 

37.0 

.0023 

139.1 

.0036 

33.3 

.0014 

173.3 

.0010 

113.0 

.0003 

69.3 


H 

P 

8U 

P 

9U 

P10U 

PltU 

P12U 

P13U 


C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 

1 

1.0109 

347.4 

.6311 

333.1 

.4200 

357.9 

.1925 

7.6 

.0673 

16.2 

.0109 

137.2 

2 

.0611 

240.2 

.0134 

241.3 

.0048 

152.3 

.0164 

97.2 

.0149 

89.4 

.0123 

239.8 

3 

.0178 

265.3 

.0114 

288.9 

.0093 

288.6 

.0071 

28B.2 

.0034 

298.0 

.0048 

171.3 

4 

.0017 

283.4 

.0016 

341.8 

.0011 

346.3 

.0006 

358.3 

.0033 

9.1 

.0025 

339.7 

3 

.0100 

104.8 

.0061 

130.7 

.0032 

136.8 

.0028 

228.8 

.0017 

180.9 

.0010 

200.6 

6 

.0004 

42.6 

.0008 

177.3 

.0008 

264.3 

.0017 

291.9 

.0013 

274.4 

.0013 

336.4 

7 

.0026 

31.3 

.0013 

78.5 

.0002 

99.8 

.0009 

248.7 

.0006 

20.7 

.0007 

32.1 

8 

.0013 

5.7 

.0014 

94.5 

.0003 

150.3 

.0012 

246.0 

.0003 

140.0 

.0006 

219.2 

9 

.0004 

4.2 

.0002 

340.9 

.0004 

346.7 

.0006 

349.0 

.0003 

229.8 

.0001 

331.1 

10 

.0003 

64.8 

.0006 

103.1 

.0000 

111.5 

.0003 

284.5 

.0004 

355.4 

.0003 

341.7 


H 

P 

IL 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

2.7373 

167.8 

2.7949 

164.3 

2.9209 

169.3 

• 8686 

168.1 

.4672 

177.3 

• 2248 

180.7 

.0889 

196.6 

.0123 

283.4 

2 

1.4100 

243.7 

.8317 

237.6 

.4423 

243.7 

• 0578 

230.3 

.0086 

184.0 

• 0140 

89.2 

.0133 

95.4 

.0091 

230.3 

3 

.1124 

336.9 

.0677 

341.8 

.0536 

82,0 

• 0121 

92.1 

.0121 

- 107.7 

.0069 

110.3 

.0038 

120.0 

.0037 

316.8 

4 

.0601 

139.1 

.0400 

116.1 

.0246 

133.4 

• 0075 

155.8 

.0016 

156.3 

.0006 

167.1 

.0012 

355.4 

.0022 

.8 

3 

.0318 

231.6 

.0231 

201.8 

.0084 

212.3 

.0061 

280.7 

.0019 

5.6 

.0021 

27.1 

.0017 

73.9 

.0017 

101.6 

6 

.0189 

321.1 

.0153 

301.8 

.0059 

25.4 

.0019 

296.8 

.0017 

11.2 

.0009 

6.0 

.0008 

351.7 

.0003 

78.9 

7 

.0066 

22.6 

.0046 

4.7 

.0273 

128.8 

.0014 

278.2 

.0010 

63.9 

• 0005 

355.1 

.0023 

338.7 

‘M 

1 17. B 

8 

.0070 

192.9 

.0081 

164.7 

.0247 

311.4 

.0017 

176.6 

.0008 

318.8 

• 0004 

287.7 

.0018 

155.6 

120.6 

9 

.0044 

293.3 

.0061 

248.4 

.0117 

333.9 

• 0012 

326.2 

.0003 

214.8 

• 0008 

40.3 

.0011 

131.8 

.0006 

92.3 

10 

.0043 

350.2 

.0042 

323.0 

.0073 

359.3 

.0007 

15.3 

.0011 

38.0 

.0005 

9.1 

.0005 

107.2 

.0001 

69.6 
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NACA 0012 AIRFOIL 


MACH NUMBER • .30 MEAN INCIDENCE • .0 DEO 

PITCHINO FREQUENCY -10.00 HZ <K*. 12491 PITCHING AMPLITUDE > 10.0 DEO 


FILE I 27 (SHEEP • .0) 

FOURIER COSINE <A> AND SINE (B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

P 

4U 

P 

su 

P 

4U 

P 

7U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.7423 3.0907 

-1.0225 

3.0313 

-.3834 

2.3044 

-.3822 

1.8103 

-.2912 

1.4471 

-.3428 

1.2440 

-.2112 

1.2244 

2 

-1.4432 -.7412 

-.9404 

-.7109 

-.5458 

-.2754 

-.2438 

-.1852 

-.1311 

-.0425 

-.1089 

-.0711 

-.0871 

-.0280 

3 

.1044 -.1397 

.0591 

-.0709 

-.0324 

.0024 

-.0141 

-.0124 

-.0198 

.0028 

-.0123 

-.0070 

-.0182 

.0104 

4 

.0113 -.0244 

.0031 

-.0274 

-.0214 

-.0293 

-.0042 

-.0049 

-.0084 

.0002 

-.0080 

-.0028 

-.0088 

.0044 

S 

.0349 -.0198 

.0341 

.0007 

.0337 

-.0114 

.0134 

.0011 

.0132 

-.0045 

.0130 

.0013 

.0129 

-.0031 

4 

-.0002 .0247 

-.0083 

.0172 

.0032 

.0131 

.0001 

.0049 

.0020 

.0015 

.0012 

.0014 

.0031 

-.0072 

7 

-.0042 .0094 

-.0040 

.0044 

-.0024 

.0030 

.0008 

.0034 

.0032 

.0032 

.0019 

.0048 

.0044 

.0010 

a 

-.0074 .0009 

-.0082 

.0003 

-.0003 

,0025 

-.0021 

.0010 

.0002 

.0033 

-.0013 

.0022 

.0003 

.0028 

9 

-.0033 -.0042 

.0008 

-.0031 

-.0013 

-.0024 

-.0023 

-.0008 

-.0001 

-.0003 

.0003 

-.0014 

-.0004 

.0000 

10 

.0037 .0004 

.0011 

.0031 

.0041 

-.0008 

.0000 

-.0002 

.0003 

.0003 

.0001 

.0001 

-.0003 

.0002 

H 

P 

8U 

P 

9U 

PIOU 

Pltu 

P120 

PI3U 



A 

B 

A 

B 

A 

8 

A 

B 

A 

B 

A 

B 


I 

-.2499 

.9595 

-.0332 

.4339 

-.0090 

.4094 

.0372 

.1849 

.0244 

.0410 

.0094 

-.0109 


2 

-.0459 

-.0283 

-.0084 

-.0027 

.0038 

-.0003 

.0202 

. 0022 

.0170 

.0053 

-.0059 

-.001B 


3 

-.0137 

.0001 

-.0082 

.0044 

-.0033 

.0028 

-.0023 

.0012 

-.0043 

.0021 

.0008 

-.0034 


4 

-.0041 

.0010 

-.0024 

.0042 

-.0001 

.0018 

.0021 

-.0007 

-.0003 

.0033 

-.0012 

.0014 


S 

.0107 

.0015 

,0033 

-.0041 

.0004 

-.0034 

-.0040 

-.0027 

-.0005 

-.0018 

-.0013 

.0002 


4 

.0015 

.0003 

.0013 

-.0023 

-.0003 

-.0027 

-.0018 

-.0028 

-.0004 

-.0023 

.0002 

-.0044 


7 

.0017 

.0038 

.0024 

.0002 

.0009 

-.0013 

-.0007 

-.0027 

.0004 

-.0004 

.0002 

-.0004 


8 

-.0001 

.0023 

.0020 

.0003 

.0003 

-.0004 

-.0009 

-.0011 

.0004 

-.0002 

-.0003 

.0001 


9 

-.0015 

.0002 

-.0003 

.0010 

.0000 

.0010 

.0004 

.0011 

-.0003 

.0004 

.0002 

.0003 


10 

.0001 

.0004 

.0004 

-.0000 

.0002 

-.0004 

-.0002 

-.0008 

-.0003 

-.0002 

-.0005 

-.0003 



H 

P 1L 

P 

2L 

P 

3L 

P 4L 

P 3L 

p 

4L 

p 

7L 

P 

BL 


A B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

> 

1 

.4482-2.4223 

•8800- 

■2.6143 

.3990- 

2.8422 

.2002 -.8241 

.0133 -.4389 

-.0118 

-.2194 

-.0333 

-.0840 

-.0144 

• 0033 

2 

-1.2222 -.4747 

-.4347 

-.3248 

-.3724 

-.2229 

-.0391 -.0374 

-.0001 -.0057 

.0143 

.0041 

.0132 

.0019 

-.0049 

-.0029 

3 

-.050 .1011 

-.0311 

.0602 

.0324 

.0154 

.0131 

.0001 

.0070 -.0004 

.0057 

-.0010 

.0033 

-.0011 

-.0020 

.0026 

4 

.0384 -.0584 

.0491 

-.0101 

.0237 

-.0233 

.0072 -.0044 

.0004 -.0026 

.0002 

-.0017 

.0001 

-.0005 

-.0014 

.0022 

3 

- .0243 -.0337 

-.0079 

-.0319 

-.0229 

-.0061 

-.0102 -.0014 

-.0011 

.0053 

-.0017 

.0042 

.0017 

.0027 

.0007 

.0013 

6 

-.0094 .0031 

-.0106 

-.0044 

-.2079 

.04 20 

-.0014 -.0021 

-.0003 

.0004 

.0007 

• 0000 

.0134 

-.0043 

.0020 

-.0004 

7 

-.0030 -.0005 

• 0012 

-.001 1 

-.0007 

-.0046 

-.0016 -.0025 

-.0014 -.0000 

-.0011 

.0004 

-.0004 

.0007 

.0004 

-.0002 

8 

-.0034 -.0054 

-.0003 

-.0074 

-.0034 

-.0048 

-.0000 -.0014 

-.0017 

.0010 

- ,0008 

.0004 

-.0002 

.0004 

~:8o8? 

’M 

V 

-.0028 .0047 

-.0055 

-.0016 

.0027 

.0052 

-.0001 

.0013 

.0012 

♦ 0004 

.0009 

• 0003 

.0009 

-.0003 

10 

.0038 .0041 

-.0021 

.0040 

.0054 

-.0021 

.0008 

.0000 

-.0005 

• 0007 

-.0003 

-.0003 

-.0001 

.0001 

.0001 

-.0002 
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NACA 001? AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE * .0 DEO 

PITCHING FREQUENCY =10.00 HZ <K=.!Z47> PITCHINO AMPLITUDE « 10.0 DEO 
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NACA 0012 AIRFOIL 


HACK NUMBER « .30 HEAN INCIDENCE - .0 DEO 

PITCHINO FREQUENCY <10.00 HZ (K*.1249> PITCHINO AMPLITUDE » 10.0 DEO 


FILE 1 27 (SHEEP « .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

su 

p 

6U 

p 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

c 

p 

C 

P 

C 

P 

1 

3. 1784 

346.5 

3.1991 

341 .4 

2.5740 

346.9 1 

.9018 

342.2 1 

.4957 

348.8 

1.3170 

344.0 

1.2446 

350.2 

2 

1.6420 

243.2 

1.1790 

232.9 

.6293 

244.0 

.3223 

234.9 

.1635 

247.5 

.1301 

236.9 

.0915 

252.2 

3 

. 1908 

146.8 

.0923 

140.2 

.0327 

274.6 

.0203 

232.5 

.0200 

278.0 

.0143 

240.8 

.0210 

299.7 

4 

.0269 

155.2 

.0276 

173.4 

.0364 

215.9 

.0093 

221.9 

.0086 

271 .5 

.0085 

250.8 

.0099 

297.7 

S 

.0402 

119.6 

.0361 

88.9 

.0357 

109.0 

.0155 

86.1 

.0159 

106.6 

.0131 

83.4 

.0139 

111.7 

6 

.0247 

359.6 

.0191 

334.2 

.0154 

12.1 

.0049 

1.0 

.0025 

52.3 

.0020 

38.0 

.0078 

156.6 

7 

.0104 

336.2 

.0087 

316.9 

.0056 

333.0 

.0035 

13.5 

.0045 

45.0 

.0052 

21.6 

.0045 

77.7 

8 

.0077 

276.7 

.0082 

272.2 

.0025 

353.2 

.0023 

294.7 

.0033 

2.9 

.0027 

326.1 

.0029 

10.7 

9 

.0071 

209.8 

.0051 

171.1 

.0030 

209.6 

.0024 

250.6 

.0005 

195.6 

.0016 

170.7 

.0004 

272.2 

to 

.0038 

83.3 

.0033 

19.8 

.0042 

101.0 

.0002 

178.7 

.0004 

45.2 

.0001 

51.7 

.0004 

306.3 

H 


P 

8U 

P 

9U 

P10U 


PUU 


P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

c 

P 



1 

.9915 

345.4 

• 4343 

355.0 

.4095 

358.7 

.1886 

11.4 

• 0443 

23.4 

.0145 

138.7 

2 

.0540 

238.2 

• 0090 

252.6 

.0058 

92.6 

.0203 

83.9 

• 0178 

72.8 

.0062 

253.1 

3 

.0137 

270.4 

.0093 

298.4 

.0060 

297.8 

.0028 

295.7 

.0030 

295.1 

.0037 

167.8 

4 

.0062 

279.6 

• 0048 

330.3 

.0018 

355.4 

.0022 

108.2 

.0034 

351.2 

.0020 

W'A 

3 

.0108 

82.2 

.0047 

127.9 

.0035 

169.5 

.0048 

236.3 

• 0019 

194.6 

.0013 

4 

.0016 

78.6 

• 0028 

152.8 

.0027 

185.7 

.0034 

212.1 

• 0023 

189.8 

.0044 

177.6 

7 

.0042 

23.9 

.0024 

86.4 

.0016 

143.2 

.0028 

195.4 

• 0005 

136.8 

.0006 

162.3 

8 

.0023 

356.8 

• 0020 

82.8 

.0007 

128.4 

.0015 

219.6 

.0005 

117.1 

.0003 

297.7 

9 

.0016 

278.3 

• 0011 

332.4 

.0010 

1.7 

.0012 

27.7 

.0003 

326.6 

.0004 

35.5 

10 

.0004 

16.0 

• 0004 

92.0 

.0004 

157.7 

.0008 

197.4 

.0003 

228.2 

.0006 

239.1 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

p 

8L 


C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

c 

p 

c 

P 

c 

P 

1 

2*7043 

165.7 

2.7585 

161.4 

2.9047 

168.1 

.8500 

166.4 

.4591 

178.3 

.2199 

183.1 

• 0912 

202.9 

.0168 

281.4 

2 

1.3960 

241.1 

. 8390 

231.3 

.4342 

239.1 

• 0543 

226.2 

.0057 

180.9 

.0131 

74.0 

• 0133 

83.0 

.0057 

239.1 

3 

.1147 

331.8 

.0677 

332.6 

.0359 

64.6 

.0131 

89.6 

.0071 

95.1 

.0038 

100.2 

.0034 

107.9 

.0033 

321.9 

4 

.0702 

146.6 

.0501 

101.6 

.0346 

136.8 

.0097 

132.4 

.0027 

171 .0 

.0017 

173.1 

• 0006 

168.5 

.0026 

327.1 

5 

.0428 

218.2 

.0329 

. 194.0 

.0237 

255.2 

• 0103 

262.3 

.0054 

348. 1 

.0045 

338.3 

.0032 

31.3 

.0014 

29.4 

4 

.0099 

288.5 

.0114 

247.5 

.2169 

286.6 

• 0026 

216.5 

.0008 

321.7 

.0007 

86.2 

• 0168 

113.0 

.0021 

106.5 

7 

.0030 

260.6 

.0016 

131.3 

.0047 

188.1 

.0029 

213.3 

.0014 

268.5 

.0012 

288.5 

.0009 

321.8 

.0005 

111.2 

8 

.0078 

226.4 

.0077 

184.0 

.0059 

215.4 

.0016 

181 .0 

.0020 

302.3 

.0008 

296.1 

• 0006 

345.4 

.0006 

358.6 

9 

.0054 

329.5 

.0058 

254.2 

.0050 

27.6 

.0013 

357.0 

.0013 

71.3 

.0009 

70.7 

• 0010 

1 10.2 

.0008 

61.9 

10 

• 0056 

43.3 

.0045 

332.7 

.0058 

111.1 

• 0008 

89.7 

.0009 

323.3 

.0004 

224.3 

.0001 

330.3 

.0003 

163.8 
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NACA 0012 AIRFOIL 




O' 


MACH NUMBER « .30 MEAN INCIDENCE * 9.0 DEO 

PITCHING FREQUENCY - 4.00 HZ <K«.0499) PITCHING AMPLITUDE • 10.0 DEO 


FILE! 37 (SUEEP • .0) 

FOURIER COSINE <A) AND SINE <B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.7034 3.3204 

.2088 

1.2833 

.1002 

.4925 

.2338 

.8343 

.2371 

.4021 

.1242 

.2794 

.2313 

.3214 

2 

1.3913 1.0018 

.4357 

.4870 

.5489 

.2395 

.7908 

.5140 

.5843 

.4020 

.2270 

.2129 

.4139 

.3483 

3 

.1304 .8944 

.0410 

.3499 

.0724 

.1707 

.0133 

.3202 

-.0134 

.2089 

-.0243 

.0847 

-.0198 

.1288 

4 

.1031 .9134 

.0333 

.4377 

.0751 

.2334 

-.0422 

.3447 

-.0434 

.2232 

-.0434 

.0929 

-.0400 

.1740 

3 

-.4233 .4975 

-.3173 

.2324 

-.1238 

.1343 

-.2473 

.0357 

- . 1854 

.0203 

-.0799 

-.0244 

-.1383 

-.0373 

4 

-.4793 .0487 

-.3248 

-.0210 

-.1338 

.0303 

-.1404 

-.0801 

-.0983 

-.0539 

-.0243 

-.0333 

-.0419 

-.0371 

7 

-.3409 -.4325 

-.1821 

-.2307 

-.1023 

-.0840 

-.0430 

-.1784 

-.0308 

-.1317 

.0071 

-.0403 

-.0194 

-.1023 

a 

-.0953 -.3048 

.0452 

-.2543 

-.0107 

-.1049 

.0883 

-.1077 

.0744 

-.0748 

.0484 

-.0159 

.0790 

-.0444 

9 

.2247 -.3505 

.2041 

-.1283 

.0453 

-.0778 

.1309 

-.0149 

.0873 

-.0073 

.0324 

.0174 

.0344 

.0174 

10 

.3234 .0143 

.1878 

.0811 

.0844 

.0142 

.0723 

.1008 

.0588 

.0483 

.0073 

.0383 

.0314 

.0344 

H 

P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

■ 

A 

B 

A 

B 

A 

B 

A 

B 


1 

.1883 

.4340 

. 1308 

.3423 

.0817 

.3544 

.0124 

.3444 

-.0423 

.3749 

-.0734 

.4074 


2 

.2935 

.2973 

.1335 

.1784 

.0297 

.0938 

-.0941 

.0130 

-.1530 

-.0335 

-.1722 

-.0594 


3 

-.0233 

.1084 

-.0219 

.0449 

-.0334 

.0278 

-.0432 

-.0112 

-.0291 

-.0444 

-.0284 

-.0339 


4 

-.0955 

.1214 

- , OB 1 4 

.0534 

-•040B 

-.0123 

-.0402 

-.0804 

.0128 

-.0814 

.0128 

-.0444 


3 

-.0840 

-.0740 

-.0422 

-.0728 

.0074 

-.0381 

.0570 

-.0433 

.0508 

.0009 

.0319 

.0044 


6 

-.0217 

-.0252 

.0049 

-.0304 

.0227 

-.0170 

.0384 

-.0034 

.0303 

.0053 

.0234 

-.0030 


7 

.0100 

-.0922 

.0351 

-.0397 

.0409 

-.0024 

.0444 

.0348 

.0120 

.0478 

.0127 

.0340 


a 

.0843 

-.0043 

.0402 

.0194 

.0149 

.0343 

-.0104 

.0494 

-.0289 

.0197 

-.0214 

.0140 


9 

.0333 

.0420 

.0189 

.0249 

-.0123 

.0273 

-.0433 

.0277 

-.0397 

-.0054 

-.0304 

-.0044 


10 

-.0081 

.0377 

-.0191 

.0439 

-.0325 

.0052 

-.0458 

-.0355 

-.0013 

-.0449 

-.0008 

-.0344 



H 

p 

1L 

P 2L 

P 

3L 

P 4L 

P 5L 

P 6L 

P 7L 

p 

8L 


A 

B 

A B 

A 

B 

A B 

A B 

A B 

A B 

A 

B 

1 

.2245 

.2037 

.0478 -.2822 

.0032-1.1898 

-.0148 -.2411 

-.0430 -.2390 

-.0722 -.0802 

-.0753 .0807 

-.0864 

.2699 

2 

-.1874 

.0864 

-.1672 -.0506 

-.3891 

-.2049 

-.0324 -.0345 

-.0718 -.0793 

-.0566 -.0715 

-.0739 -.0616 

-.1033 

-.0680 

3 

-.0830 

.2233 

-.0432 .0623 

-.0357 

.0608 

.0033 -.0008 

.0101 -.0056 

.0116 -.0107 

.0062 -.0182 

-.0023 

-.0291 

4 

.0021 

.0844 

-.0074 .0097 

.0062 

-.0317 

.0047 -.0098 

.0066 -.0160 

.0105 -.0158 

.0096 -.0224 

.0207 

-.0338 

3 

-.0888 

-.0161 

-.0157 .0018 

.0096 

.0074 

.0039 .0051 

.0094 .0079 

.0105 .0096 

.0157 .0069 

.0202 

.0114 

6 

-.0663 

-.0531 

-.0064 -.0048 

• 0081 

.0065 

.0001 .0018 

.0011 .0045 

.0004 .0054 

.0045 .0064 

.009? 

.0085 

7 

-.0428 

-.0835 

-.0027 -.0042 

-.0038 

.0184 

-.0005 .0042 

-.0013 .0076 

-.0024 .0049 

-.0012 .0109 

-.0048 

.0194 

8 

.0060 

-.0633 

.0037 -.0043 

-.0086 

-.0037 

-.0028 -.0002 

-.0059 -.0002 

-.0057 -.0013 

-.0078 .0014 

-.0140 

.0007 

y 

.0159 

-.0258 

.0036 -.0014 

-.0040 

-.0074 

-.0009 -.0025 

-.0035 -.0046 

-.0027 -.0060 

-.0078 -.0055 

-.0117 

-.0119 

10 

.0147 

.0089 

.0045 .0023 

• 0106 

-.0095 

.0025 -.0016 

.0036 -.0046 

•0060 -.0044 

•0041 -.0098 

.0109 

-.0153 
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NACA 0012 AIRFOIL 

MACH NUMBER * .30 MEAN INCIDENCE •= 9.0 DEO 

PITCHINO FREQUENCY = 4.00 HZ (K».0499> PITCHING AMPLITUDE • 10.0 DEO 


FILE: SO (SHEEP • 30.0> 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

4U 

P 

7U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

•0722 3.9645 

-.0668 

2.9849 

• 0149 

1.9029 

.0094 

1.7330 

.0385 

1.2915 

-.0088 

1.3299 

.0344 

1.1429 

2 

1.9939 

• 8494 

1.9971 

.7684 

1.2883 

.4408 

.4471 

.4235 

.3447 

.2313 

.2309 

.2303 

.1894 

.1499 

3 

-.5134 1.8310 

-.4048 

1.5642 

-.1890 

.7132 

-.2535 

.4451 

-.1334 

.2300 

-.1540 

. 1808 



4 

-.2972 

.3734 

-.3324 

.4230 

-.0704 

.2047 

-.1418 

.0258 

-.1034 

-.0037 

-.1141 

-.0482 

5 

-.4495 

.4534 

-•7061 

.2945 

-.2929 

.1499 

-. 1588 

-.0217 

-.0569 

-.0343 

-.0135 

-.0494 

-.0094 


6 

-.4499 -.3418 

-.4351 

-•4391 

-.1485 

-.1646 

-.0265 

-.1577 

.0015 

-.0441 

.0390 

-.0410 

.0394 

-.0338 

7 

-.1194 -.2242 

-.0114 

-.3503 

-.0197 

-.1149 

.07 70 

-.0524 

.0424 

-.0225 

.0549 

.0058 

.0480 

.0044 

e 

-.0019 -.3584 

.1474 

-.2831 

.0723 

-.1157 

.0747 

.0129 

.0343 

.0227 

.0148 

.0584 

.0149 

.0497 

? 

.3074 -.1153 

.3021 

-.0379 

.1409 

.0042 

.0400 

.0719 

.0134 

,0282 

-.0197 

,0240 

-.0157 

.0143 

10 

.1421 

.0444 

.1990 

.1341 

.0490 

.0813 

-.0437 

.0594 

-.0141 

.0343 

-.0324 

.0128 

-.0158 

.0148 


H 

p 

8U 

P 

9U 

P10U 

PtlU 

P12U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.0133 

.9844 

.0100 

.7834 

.0104 

.5425 

.0107 

.3415 

-.0082 

.2069 

-.0094 

.2078 

2 

.0791 

.1182 

-.0678 

.0345 

-.0932 

.0113 

-.1185 

-.0119 

-.0941 

-.0275 

-.0924 

-.0153 

3 

-.0718 

.0716 

-.0037 

-.0494 

.0059 

-.0492 

.0154 

-.0091 

.0140 

-.0429 

• 0054 

-.0271 

4 

-.0752 

-.0274 

-.0063 

-.0019 

.0113 

-.0030 

.0288 

-.0041 

.0062 

-.0058 

.0103 

• 0022 

5 

.0080 

-.0477 

.0255 

-.0384 

.0253 

-.0203 

.0251 

-.0019 

.0099 

.0020 

-.0011 

.0094 

6 

• 0483 

-.0082 

.0379 

• 0333 

.0223 

.0301 

.0068 

.0269 

-.0063 

-.0002 

-.0097 

.0029 

7 

.0334 

.0213 

-.0192 

.0213 

-.0177 

• 0146 

-.0162 

.0079 

.0074 

-.0041 

-.0040 

-.0079 

8 

-.0047 

.0474 

-,0069 

.0084 

-.0073 

.0014 

-.0076 

-.0055 

.0004 

.0077 

.0076 

-.0030 

9 

-.0249 

.0023 

-.0223 

-.0015 

-.0085 

-.0050 

.0052 

-.0085 

-.0028 

.0013 

.0030 

.0057 

10 

-.0088 

.0001 

-.0024 

-.0194 

.0004 

-.0049 

.0033 

. 00S5 

-.0008 

.0010 

-.0042 

.0026 


H 

p 

1L 

P 2L 

p 

3L 

P 

4L 

P 

5L 

p 

6L 

P 

7L 

P 

8L 


A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0586 

.4994 

.0728 -.5047 

.0677 

-.6446 

.0167 

-.6137 

-.0051 

-.3744 

-.0305 

-.1839 

-.0358 

-.0406 

-.0246 

.1046 

2 

-.3601 

.0391 

-.3651 -.0839 

-.1664 

-.0710 

-.0866 

-.0588 

-.0406 

-.0353 

-.0237 

-.0316 

-.0269 

-.0256 

-.0345 

-.0201 

3 

-.1515 

,2947 

-.0683 

.1096 

-.0019 

.0136 

.0129 

-.0071 

.0102 

-.0108 

.0133 

-.0094 

.0120 

-.0147 

.0112 

-.0167 

4 

-.0452 

.0233 

-.0084 

.0111 

.0056 

.0064 

.0049 

.0020 

.0042 

.0029 

.0055 

.0039 

.0072 

.0035 


.0095 

5 

-.0521 

-.0046 

-.0115 -.0043 

.0003 

-.0004 

.0016 

.0043 

.0039 

.0006 

.0024 

.0032 

.0022 

.0034 

.0065 

6 

-.0186 

-.0342 

-.0015 -.0088 

-.0008 

.0005 

-.0012 

.0043 

-.0023 

.0036 

-.0035 

.0025 

-.0036 

.0041 

-.0057 

.0021 

7 

.0065 

-.0149 

-.0000 -.0017 

-.0004 

.0005 

.0012 

-.0001 

.0007 

.0001 

-.0001 

-.0013 

-.0016 

-.0029 

-.0018 

-.0054 

8 

.0084 

-.0153 

,0008 -.0016 

-.0030 

.0011 

-.0019 

-.0014 

-.0011 

.0006 

-.0006 

.0008 

.0011 

.0005 

.0044 

.0007 

9 

.0185 

.0019 

.0041 -.0002 

.0005 

-.0016 

-.0006 

-.0012 

.0004 

-.0007 

.0008 

-.0013 

.0002 

-.0005 

-.0004 

.0023 

10 

.0011 

.0114 

-•0017 

.0043 

-.0018 

.0005 

-.0005 

.0014 

-.0008 

-.0003 

-.0001 

.0004 

• 0001 

.0006 

-.0014 

-.0004 



NACA 0012 AIRFOIL 


HACH NUMBER » .30 MEAN INCIDENCE « 9.0 DEO 

PITCHING FREQUENCY - 4.00 HZ (K«.0499> PITCHING AMPLITUDE ■ 10.0 DEO 


00 


FILE! 37 (8UEEP « .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 


1 

2 

3 

4 
3 
6 

7 

8 
9 

10 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

3.3946 

12.0 

1.3023 

9.2 

.6998 

8.2 

.8837 

13.3 

.6347 

23.1 

.3059 

24.0 

.3790 

23.7 

1.7144 

34.2 

.8008 

32.3 

.3989 

66.4 

,9443 

56.9 

.7109 

35.6 

.3112 

46.8 

.3423 

30.1 

.9071 

9.6 

.3523 

6.7 

.1835 

23.0 

.3206 

2.8 

.2093 

353.7 

.0881 

343.9 

.1303 

331.3 

.9192 

6.4 

.4389 

4.4 

.2434 

17.8 

.3302 

349.8 

.2274 

34B.9 

.1033 

333.9 

.1841 

341.0 

.7973 

308.6 

.3934 

306.2 

.1840 

316.9 

.2730 

281.8 

.1867 

276.2 

.0836 

232.9 

.1433 

234.8 

.6827 

273.8 

.3253 

266.3 

.1392 

282.6 

.1795 

243.5 

.1131 

240.4 

.0426 

218.1 

.0359 

228.3 

.6923 

231.4 

.3098 

216.0 

.1336 

229.9 

. 1833 

193.5 

.1333 

193.2 

.0610 

173.3 

. 1042 

190.8 

.3136 

190.7 

.2603 

170.0 

.1073 

185.7 

.1394 

140.6 

.1071 

135.8 

.0511 

108.1 

.0907 

119.4 

.4164 

147.3 

.2412 

122.2 

.1017 

139.9 

.1318 

96.3 

.0878 

94.8 

.0371 

61.6 

.0391 

72.6 

.3237 

87.3 

.2046 

66.7 

.0861 

79.2 

.1242 

35.7 

.0903 

40.6 

.0390 

11.0 

.0630 

29.9 


H 

p 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 


c 

P 

C 

P 

C 

P 

c 

p 

c 

p 

C 

P 

1 

.4749 

23.4 

.3742 

23.8 

.3637 

13.0 

.3 666 

2.0 

• 3821 

330.6 

.4143 

349.3 

2 

.4178 

44.6 

.2333 

40.7 

. 1003 

17.2 

• 0950 

277.9 

.1628 

250.0 

.1822 

230.9 

3 

.1110 

347.9 

.0703 

341.9 

.0436 

309.7 

.04 66 

236.1 

• 0530 

213.2 

.0443 

219.9 

4 

.1346 

321.9 

.0983 

304.3 

.0621 

238.3 

.0901 

206.3 

• 0824 

171.0 

.0678 

169.1 

3 

.1119 

228.6 

.0841 

210.1 

.0585 

172.7 

• 0716 

127.2 

.0508 

89.0 

.0322 

82.2 

6 

.0333 

220.7 

.0313 

167.3 

.0284 

126.8 

• 0388 

95.1 

• 0308 

79.7 

.0236 

97.3 

7 

.0927 

173.8 

.0530 

138.3 

.0409 

93.4 

.0582 

53.3 

• 0493 

14.1 

.0381 

19.5 

a 

.0848 

94.4 

.0447 

64.0 

.0373 

23.3 

.0503 

348.1 

.0350 

304.3 

.0267 

306.8 

9 

.0348 

40.0 

.0329 

35.0 

.0300 

333.8 

.0515 

302.3 

.0401 

261.9 

.0307 

261.7 

10 

.0583 

332.0 

.0498 

337.4 

.0329 

279.1 

• 0580 

232.3 

• 0469 

181.6 

.0344 

181 .3 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

p 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

c 

P 

C 

P 

1 

.3045 

47.5 

.2862 

170.4 

1 . 1899 

179.8 

.2413 

183.5 

.2666 

193.7 

.1079 

222.0 

.1104 

317.0 

.2834 

342.2 

2 

.2065 

294.7 

.1747 

253.2 

.4398 

242.2 

.0756 

223.9 

• 1069 

222 • 2 

• 0912 

218.4 

.0962 

230.2 

.1237 

236.6 

.1 

.2384 

339.6 

.0759 

325.3 

.0705 

329.6 

.0034 

103.9 

.0116 

119.0 

• 0158 

132.6 

.0192 

161.2 

.0292 

184.6 

4 

.0844 

1.3 

.0122 

323.0 

.0323 

169.0 

.0108 

134.1 

• 0173 

157.7 

.0190 

146.3 

.0244 

156.8 

.0396 

148.6 

3 

.0902 

239.7 

.0158 

276.7 

.0121 

52.2 

.0064 

37.5 

.0123 

49.7 

.0142 

47.7 

.0172 

66.2 

.0232 

60.6 

6 

.0851 

231.4 

.0080 

233.3 

.0104 

51.0 

.0018 

2.8 

.0046 

13.7 

• 0054 

4.3 

.0078 

34.8 

.0131 

49.5 

7 

.0938 

207.1 

.0050 

213.0 

.01 88 

348.4 

.0042 

353.4 

.0077 

350.5 

.0073 

25*:§ 

.0110 

im 

.‘8i40 

346.3 

8 

.0656 

174.8 

.0057 

138.9 

.0094 

246.5 

.0028 

266.9 

.0059 

267.9 

.0058 

.0079 

273.0 

9 

.0303 

148.4 

.0039 

111.3 

.0084 

208.5 

.0027 

199.4 

.0058 

217.6 

.0066 

204.2 

.0096 

234.8 

.0167 

224.5 

10 

.0189 

61.9 

.0069 

70.1 

.0142 

131.8 

.0030 

122.1 

.0058 

142.0 

.0074 

126.1 

.0106 

137.2 

.0187 

144.6 


r 


r~ 



1 


I 


■) 


f 


; 



NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY * 4.00 HZ <K=.0499> PITCHING AHPLITUDE * 10.0 DEG 


VO 


FILE: BO (SHEEP - 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.9.51 

1.0 

2.9856 

358.7 

1.9030 

* 4 

1.7330 

.3 

1.2920 

1.7 

1.3299 

359.6 

1.1635 

1.8 

2 

2.1673 

66.9 

2.1398 

69.0 

1.3682 

70.3 

.7902 

57.6 

.4167 

56.3 

.3261 

45. 1 

.2545 

48.1 

3 

1.9016 

344.3 

1.6157 

345.5 

.7378 

345.2 

.5122 

330.3 

.2659 

329.9 

.2388 

319.2 

.1765 

322.6 

4 

.677. 

321.5 

.5380 

321.8 

.2164 

341.0 

.1638 

279.1 

.1037 

268.0 

.1239 

247.1 

.1057 

253.5 

5 

.8087 

304.1 

.7650 

292.6 

.3290 

297. 1 

. 1603 

262.2 

.0664 

238.9 

.0707 

191.0 

.0693 

187.9 

6 

.5930 

232.4 

.6182 

224.7 

.2216 

222. 1 

. 1599 

189.5 

.0641 

178.7 

.0566 

136.4 

.0519 

130.6 

7 

.2540 

208.0 

.3505 

181.9 

.1166 

189.7 

.0932 

124.4 

.0480 

117.9 

.0552 

84.0 

.0484 

82.2 

B 

.35B6 

180.3 

.3289 

149.4 

.1364 

148.0 

.0758 

80.2 

.0411 

56.5 

.0602 

14.3 

.0519 

16.7 

9 

.3283 

110.6 

.3045 

97.2 

.1410 

87.5 

.0823 

29.1 

.0313 

25.8 

.0327 

322.9 

.0226 

316.0 

10 

.1560 

65.6 

.2400 

56.0 

.0950 

31.1 

.0739 

323.7 

.0389 

338.8 

.0348 

291.6 

.0217 

313.2 


H 

p 

eu 

P 

9U 

P10U 

P11U 

P12U 

P13U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.9865 

359.2 

.7837 

.7 

.5626 

1.1 

.3416 

1 .8 

.2071 

357.7 

.2080 

357.4 

2 

.1422 

33.8 

.0761 

296.9 

.0938 

276.9 

.1191 

264.3 

.0981 

253.7 

.0937 

260.6 

3 

.1014 

314.9 

.0496 

184.2 

.0695 

175.2 

.0904 

170.2 

.0451 

161.9 

.0277 

168.8 

4 

.0801 

250.0 

.0065 

253.5 

.0117 

104.9 

.0291 

98.2 

.0085 

133.1 

.0105 

78.2 

5 

.0682 

173.3 

.0463 

146.5 

.0325 

128.7 

.0252 

94.4 

.0101 

78.8 

.0094 

353.0 

6 

.0490 

99.7 

.0505 

48.6 

.0375 

36.5 

.0278 

14.2 

.0063 

268.5 

.0101 

286.5 

7 

.0396 

57.5 

.0287 

318.0 

.0229 

309.6 

.0180 

296.1 

.0085 

119.0 

.0088 

206.7 

8 

.0476 

354.3 

.0109 

320.5 

.0074 

281.3 

.0094 

234.1 

.0077 

3.2 

.0082 

111.4 

9 

.0250 

275.3 

.0223 

266.0 

.0099 

239.5 

.0100 

148.5 

.0031 

294.7 

.0064 

28.2 

10 

.0088 

270.4 

.0195 

187.6 

.0069 

176.8 

.0064 

31.3 

.0013 

320.4 

.0050 

302.0 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 7L 


C P 

C P 

C P 

C P 

C P 

C P 

C P 


1 

.5028 

6.7 

.5099 

171.8 

.6482 

174.0 

.6140 

178.4 

.3765 

180.8 

. 1864 

189.4 

.0541 

221.4 

.1075 

346.8 

2 

.3622 

276.2 

.3746 

257.1 

.1809 

246.9 

.1047 

235.8 

.0538 

229.0 

.0395 

216.9 

.0371 

226.4 

.0400 

239.8 

3 

.3314 

332.8 

.1291 

328.1 

.0137 

352.2 

.0148 

119.0 

.0148 

136.7 

.0164 

125.7 

.0190 

140.7 

.0201 

146.3 

4 

.0509 

297.3 

.0139 

322.7 

.0085 

40.9 

.0053 

67.7 

.0051 

55.5 

.0068 

54.6 

.0080 

64.2 

!0070 

50.1 

5 

.0523 

265.0 

.0123 

249.7 

.0005 

147.5 

.0046 

20.8 

.0039 

81.4 

.0040 

37.7 

.0040 

32 • B 

337.8 

6 

.0407 

207.2 

.0089 

189.8 

.0009 

305.1 

.0045 

343.9 

.0043 

326.9 

.0043 

305.6 

.0055 

318.3 

.0061 

290.6 

7 

.0181 

158.8 

.0017 

180.9 

.0008 

317.6 

.0012 

94.3 

.0007 

82 . 9 

.0013 

184.0 

.0033 

208.2 

.0057 

198.4 

8 

.0175 

151.2 

.0018 

151.9 

.0032 

290 . 2 

.0023 

232.7 

.0013 

298.3 

.0010 

320.9 

.0012 

65.3 

.0044 

B1 .0 

9 

.0186 

84.0 

.0041 

92.4 

.0017 

164.3 

.0014 

205.7 

.0008 

148.5 

.0015 

149.2 

.0006 

163.2 

.0023 

351.2 

10 

.0114 

5.3 

.0046 

337.8 

.0019 

284.0 

.0015 

339.9 

.0009 

247.5 

.0005 

346.6 

.0006 

7.3 

.0014 

251.9 



NACA 0012 AIRFOIL 


HACK NUMBER =» .30 MEAN INCIDENCE • 9.0 DEO 

PITCHING FREQUENCY - 8.00 HZ (K«. 09971 PITCHING AMPLITUDE ■ 10.0 DEG 


FILE! 38 (SHEEP » .0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.9334 

3.0932 

.2493 

1.1094 

.2244 

.4133 

.4431 

.8477 

.4616 

.4474 

.2084 

.3318 

.4403 

.3730 

2 

1.1823 

1.3433 

.4041 

.5701 

.5342 

.3595 

,,4019 

.8429 

.4447 

.4019 

.1211 

.3113 

.2817 

.3191 

3 

-. 1720 

1.3914 

-.0424 

.5974 

-.0139 

.3390 

-.3113 

.4040 

-. 1997 

.2413 

-.1282 

.0811 

-.1734 

.1427 

4 

-.7139 

.8144 

-.3933 

.3418 

-.1479 

.1992 

-.3141 

.0744 

-.2007 

,0871 

-.1092 

-.0059 

-.1894 

-.0864 

.0447 

S 

-.7837 

-• 1 060 

-.3841 

-.1540 

-.1484 

-.0247 

-*1644 

-.1934 

-.1434 

-. 1439 

-.0173 

-.1088 

-.1837 

4 

-.2349 

-.4348 

-.0287 

-.2824 

-.0443 

-.1174 

.0734 

-.1970 

.0334 

-.1390 

.0731 

-.0405 

.1054 

-.1113 

7 

.0918 

-.2798 

. 1275 

-.1011 

.0553 

-.0705 

.1812 

-.0157 

.1377 

-.0243 

.0382 

• 0366 

.1194 

.0180 

8 

.0874 

-.1242 

.0785 

-.0254 

.0434 

-.0029 

. 0484 

.1111 

.0444 

.0744 

-.0033 

.0529 

.0374 

.0893 

9 

*1398 

-.1232 

. 1049 

,0143 

.0370 

• 0103 

-.0239 

.0889 

-.0010 

.0700 

-.0324 

.0222 

-.0348 

.0584 

10 

.1981 

.0309 

.0490 

.0934 

.0143 

.0342 

-.0897 

.0347 

-.0428 

.0522 

-.0403 

-.0133 

-.0438 

.0218 


H 

P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

8 

1 

.3413 

.3248 

.2782 

.4298 

.1403 

.4121 

.0428 

.3944 

-.0972 

.3343 

-.1344 

.3342 

2 

.1113 

.4503 

.0045 

.2531 

-.0909 

.1102 

-.1844 

-.0327 

-.1430 

-.1449 

-.1407 

-.1337 

3 

-.1794 

.0775 

-.0984 

.0139 

-.0311 

-.0451 

-.0039 

-.1061 

.0543 

-.0714 

.0257 

-.0344 

4 

-.1471 

-.0434 

-.0970 

-.0445 

-.0186 

-.0579 

.0597 

-.0713 

,0697 

-.0103 

.0551 

-.0184 

5 

• 0365 

-.1765 

• 0480 

-.1108 

.0659 

-.0330 

,0837 

,0449 

• 0164 

• 0646 

• 0234 

• 0496 

6 

.1259 

-.0169 

• 0738 

-.0054 

• 0348 

.0327 

-.0043 

.0708 

- .0448 

.0333 

-.0414 

.0388 

7 

• 0775 

.0818 

.0572 

.0359 

-.0084 

,0423 

-.0743 

.0287 

-.0447 

-.0331 

-.0401 

-.0527 

8 

-.0302 

.0924 

-.0404 

.0443 

-.0332 

-.0003 

-.0239 

-.0649 

.0540 

-.0270 

.0478 

-.0253 

9 

-.0437 

-.0122 

-.0403 

-.0042 

-.0074 

-.0122 

.0230 

-.0203 

,0147 

.0282 

.0210 

.0284 

10 

-.0371 

-.0342 

-.0413 

-.0188 

-.0050 

- • 01 IB 

.0314 

-.0047 

-.0101 

.0240 

-.0144 

.0243 


H 

p 

1L 

P 2L 

P 3L 

P 4L 

P 3L 

P 4L 

P 

7L 

P 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.2208 

.2433 

•0606 -.2944 

-.0224-1.3132 

-.0243 -.2730 

-.1184 -.3199 

-.1284 -.1381 

-.1398 

.0317 

-.1389 

.2139 

7 

-.3179 

.1514 

-.1543 -.0444 

-.2833 -.2294 

-.0123 -.0428 

-.0145 -.1012 

.0051 -.1008 

-.0282 

-.1077 

-.0-153 

-. 1322 

3 

-.1905 

.2293 

-.0534 

.0371 

-.0055 

.0214 

.0064 

.0021 

.0201 -.0029 

.0224 

.0008 

.0245 

-.0130 

.0359 

-.0219 

4 

-.1011 

• 0388 

-.0096 -.0068 

.0242 -.0150 

.0071 -.1,019 

.0101 -.0016 

.0118 

• 0034 

,0183 

,<5007 

.0330 

• 0094 

3 

-.0797 

-.0405 

-.0144 -.0093 

-.0143 

.0269 

-.0063 

.0076 

-.0037 

.0166 

-.0075 

.0174 

.0017 

,0237 

-.0032 

,9344 

4 

.0100 

-.0470 

.0008 -.0057 

-.0095 

.0021 

-.0050 -.0027 

-.0119 -.0001 

-.0133 -.0043 

-.0213 

.0066 

-.0403 

-.0004 

7 

.0301 

-.0048 

.0040 

.001 1 

.0300 

,0012 

.0019 -.0028 

.0014 -.0104 

.0047 -.0118 

-.0045 

- ,<5223 

,0105 

-.0410 

8 

.0045 

• 0050 

.0013 

.0027 

-.0207 -.0099 

.0008 

.0023 

.0066 

.0033 

.0072 

.0074 

.0188 

-.0003 

.0284 

,0132 

V 

,0032 

.0010 

-.0020 

.0023 

-.0144 

.0031 

-.0018 

.0015 

-.0027 

.0059 

- . 0039 

.0048 

.0050 

,0124 

-.0039 

• 0222 

10 

.0095 

• 004B 

.0013 

.0021 

-.0010 -.0013 

.0002 -.0010 

-.0010 -.0014 

-.0039 -.0030 

-.0077 

.0032 

-.0197 

-.0004 


r i 


r 


i 


i 


) 



NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY = 8.00 HZ <K«.0997> PITCHING AMPLITUDE ■ 10.0 DEO 


oo 


FILEI 82 (SHEEP - 30.0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 3U 

P 411 

P 511 

P 

6U 


P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A B 

A 


B 

A 

• 

1 

.2184 

4.0162 

.0153 

2.9150 

.1178 1.9306 

.0463 1.7691 

.1112 1.3203 

.0266 

1.3356 

.1063 

1.1383 

2 

1.4326 

1.3813 

1.6047 

1.3789 

1.0745 

.7943 

.4314 

.6870 

.2244 .4004 

.0731 

• 2 

1963 

.0912 

• 3033 

3 

-.9793 

1.3673 

.1160 

-1.0079 

1.3841 

-.448? 

• 6615 

-.4737 

.2924 

-.2763 .1356 

-.2948 

• i 

>455 


-:?3M 

4 

-.3235 

-•600? 

.0183 

-.2074 

.0661 

-.1732 -.1380 

-.1094 -.1161 

-.0504 

-. 

694 

3 

-.3702 

.0373 

-.5108 

-.1604 

-.2371 -.0549 

-•0261 -.1343 

.0236 -.0898 

.0902 


690 

.0658 

-.0741 

6 

-.2012 

-.4031 

-•0893 

-.4859 

.0002 -.1786 

.1061 -.0794 

.0757 -.0300 

.0789 

.i 

>343 

.0698 

.0174 

7 

-.0026 

198? 

.2062 

-.2543 

.0442 -.0610 

.0383 

.0511 

.0490 .0336 

.0069 

.0821 

.0222 

.0603 

a 

.1663 

-.2369 

.3202 

-.0469 

.1193 -.0401 

.0205 

.0398 

-.0237 ,0476 

-.0606 

.0253 

-.0414 

.0387 

V 

.2086 

.0709 

.1436 

.2206 

.0332 

• 0998 

-.0327 

.0544 

-.0296 .0084 

-.0293 

-.0298 

-.0333 

-.0109 

10 

.0934 

.0276 

-.0041 

.1361 

-.0088 

• 0460 

-.0307 -.0002 

-.0291 -.0049 

-.0121 

-.0289 

-.0200 

-.0138 


H 

P 8U 

p 

9U 

P10U 

P11U 

P12U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0238 

.9704 

.0793 

.6958 

.0448 

.5259 

.0101 

.3359 

-.0356 

• 2400 

-.0608 

.2298 

2 

-.0047 

.2202 

-.0658 

. 1037 

-.1021 

.0186 

-.1303 

-.0685 

-.0911 

-.1099 

-.0873 

-.0857 

3 

-.1333 -.0135 

-.0492 

-.0872 

.0152 

-.0987 

.0796 

-.1103 

.0820 

-.0342 

.0591 

-.0196 

4 

-.0158 -.1106 

.0458 

-.0371 

.0514 

.0005 

.0570 

.0382 

-.0015 

.0286 

-.0064 

.0287 

3 

.0893 -.0311 

.0531 

.0179 

.0207 

.0303 

-.0137 

.0427 

-.0149 

-.0067 

-.0201 

-.0080 

6 

.0347 

.0610 

-.0132 

.0599 

-.0252 

.0233 

-.0371 

-.0092 

.0112 

-.01 16 

.0036 

-.0107 

7 

-.0238 

.0399 

-.0493 

-.0071 

-.0188 

-.0147 

.0117 

-.0223 

.0059 

.012? 

• 0084 

.0012 

8 

-.0401 

.0009 

-.0004 

-.0333 

.0043 

-.0120 

.0091 

.0093 

-•0080 

.0050 

-.0020 

.0103 

9 

— • 0104 -.0226 

.0130 

-.0040 

.0045 

.0015 

-.0061 

• 0070 

-.005? 

-.0033 

-.0080 

-.0039 

10 

-.0014 -.0177 

.0067 

.0048 

.0032 

-.0007 

-.0004 

-.0063 

.0020 

-.0014 

.0032 

-.0015 


H 

P 1L 

P 2L 

P 

3L 

P 4L 


A 

B 

A 

B 

A 

B 

A 

B 

i 

.0947 

.4874 

,1308 -.5379 

.0822 

-.6621 

.0242 -.6487 

2 

-.4520 

.0430 

-.3335 -.1373 

-.1294 

-.0933 

-.0344 -.0761 

3 

-.2237 

.2120 

-.0887 

.067? 

.0016 

.0100 

.0217 

.0013 

4 

-.0609 -.0549 

-.0091 -.0304 

-.0019 

-.0093 

-.0009 -.0046 

5 

-.0163 -.0319 

-.0086 -.0133 

-.0098 

-.0030 

-.0110 

.0016 

6 

.0022 -.0158 

.0024 

.0007 

.0002 

-.0019 

.0003 -.0001 

/ 

.0087 -.0019 

.0007 

.0016 

-.0015 

-.0002 

.0014 -.0003 

0 

.0044 -.0065 

.0006 -.0009 

-•0008 

-.0008 

-.0003 -.0005 

V 

.0070 

.0058 

.0007 

.0029 

-.0000 

-.0010 

.0003 

.0012 

10 

.0020 - • 0021 

• 0028 

• 0004 

-.0004 

.0002 

-.0002 

.0002 


P 

3L 

P 

6L 

P 7L 

P 

8L 

A 

B 

A 

B 

A 

B 

A 

B 

-.0533 

-.4157 

-.0717 

-.2099 

-.0853 -.0331 

-.0716 

.1031 

• 0005 

-.0578 

.0134 

-.0319 

.0023 -.0381 

-.0106 

-.0668 

.0246 

-.0053 

.0254 

.0008 

.0318 -.0032 

.0414 

.0010 

.0009 

.0021 

-.0024 

.0035 

-.0030 

.0089 

-.0106 

.0171 

-.0011 

.0030 

-.0063 

.0003 

-.0069 -.0000 

-.0082 

-.0094 

• 0001 

-.0009 

.0009 

-.0014 

.0013 -.0016 

.0046 

-.0005 

• 0003 

.0016 

.0001 

.0003 

.0003 

.0004 

.0013 

.0012 

.0013 

-.0011 

.0002 

-.0006 

-.0005 

.0001 

-.0030 

.0003 

.0017 

-.0007 

.0016 

-.0005 

,0009 -.0015 

.0018 

-.0021 

• 0003 

-.0005 

-.0004 

.0011 

.0006 

.0021 

-.0013 

.0035 



NACA 0012 AIRFOIL 


MACH NUMBER =* .30 MEAN INCIDENCE * 9.0 DEO 

PITCHING FREQUENCY = 8.00 HZ (K-.0997) PITCHING AHPLITUDE • 10.0 DEO 


FILE I 38 (SHEEP » .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.2316 

16.8 

1.1373 

12.7 

.6558 

20.2 

.9835 

28.1 

.7951 

35. S 

.3919 

32.1 

.7226 

37.5 

2 

1.8048 

40.9 

.8321 

46.8 

.6439 

56.1 

1.0358 

35.5 

.7483 

36.5 

.3340 

21.3 

.5906 

28.5 

3 

1.4021 

353.0 

.6009 

354.0 

.3393 

357.3 

.5117 

322.5 

.3289 

322.6 

. 1518 

302.3 

.2394 

312.8 

4 

1.0858 

318.8 

.5344 

312.6 

.2481 

323.4 

.3234 

283.7 

.2188 

293.5 

.1093 

266.9 

.1951 

283.9 

3 

. 7928 

262.3 

.4138 

248. 1 

.1707 

261.0 

.2555 

220.1 

.2032 

224.9 

.1102 

189.1 

.2049 

204.9 

4 

.5053 

210.2 

.2839 

185.8 

.1262 

201.5 

.2103 

1S9.6 

.1678 

161.4 

.0853 

118.3 

.1535 

136.6 

7 

.2945 

161.8 

.1627 

128.4 

.0896 

141.9 

.1819 

94.9 

.1402 

100.9 

.0688 

57.8 

.1207 

81.4 

0 

.1519 

144.8 

.0825 

107.9 

.0457 

93.6 

.1306 

31.7 

.1012 

41.0 

.0530 

356.4 

.0969 

22.8 

9 

.2018 

127.6 

.1079 

82.4 

.0384 

74.4 

.0920 

344.9 

.0700 

359.2 

.0393 

304.4 

.0680 

329.3 

10 

.2045 

75.6 

.1057 

27.6 

.0389 

21.5 

.0962 

291.1 

.0817 

309.7 

.0425 

251.8 

.0693 

288.3 

H 


P 

BU 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.6260 

33.0 

.5120 

32.9 

.4423 

21.3 

.3967 

6.2 

.3484 

343.8 

,3789 

339.2 


2 


,4639 

13.9 

.2531 

1.0 

.1429 

320.5 

. 1B92 

260.0 

.2050 

224.2 

.1955 

226.0 


3 


.1956 

293.4 

.0997 

279.2 

.0682 

228.6 

. 1062 

182.1 

.0897 

142.8 

.0602 

154.7 


4 


.1727 

255.4 

.1067 

245.4 

.0608 

197.9 

.0930 

140.0 

.0705 

98.4 

.0581 

108.5 


3 


. 1802 

168.3 

.1208 

156.6 

.0736 

116.6 

.0950 

61.8 

.0667 

14.2 

.0549 

25.2 


6 


.1270 

97.7 

.0740 

94.2 

.0477 

46.8 

.0709 

356.5 

.0575 

305.6 

.0567 

313.1 


7 


.1127 

43.5 

.0799 

45.7 

.0432 

348.6 

.0797 

291.2 

.0709 

219.0 

.0662 

217.3 


8 


.1053 

331 .5 

.0761 

327.8 

.0332 

269.5 

.0699 

201.7 

.0604 

116.5 

.0541 

117.9 


9 


.0668 

259.5 

,0405 

264.1 

.0144 

211.9 

.0322 

129.0 

.0328 

30.6 

.0354 

36.5 


10 


.0518 

225.7 

.0456 

245.6 

.0128 

203.2 

.0318 

98.5 

.0279 

338.7 

.0302 

331.5 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

p 

6L 

P 

7L 

P 

CD 

r 


C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

c 

P 

c 

P 

C 

p 

1 

.3287 

42.2 

.3006 

168.4 

1.3154 

181.0 

• 2741 

185.1 

• 3412 

200.3 

.1885 

222.9 

.1433 

282.8 

.2664 

323.4 

2 

.3521 

295.5 

.1679 

246.7 

.3647 

231.0 

• 0640 

191.0 

.1022 

188.1 

.1009 

177.1 

.1113 

194.7 

.1398 

199.0 

3 

.2981 

320.3 

.0652 

304.7 

.0223 

345.8 

.0068 

71.6 

.0203 

98.2 

.0225 

88.0 

.0295 

116.2 

.0420 

121.4 

4 

.1083 

291,0 

.0118 

234.6 

.0302 

119.8 

• 0073 

104.8 

.0102 

99.1 

.0123 

73.9 

.0185 

87.9 

.0362 

75.0 

5 

.1001 

232,8 

.01 72 

237.3 

. 0305 

331.9 

.009? 

320.3 

.01 70 

347.3 

.0191 

336.9 

.0237 

4.0 

.0367 

351.9 

6 

.0481 

168.0 

.0058 

171 .B 

.0097 

282.8 

.0057 

241 . 7 

.0119 

269.3 

.0139 

252.2 

.0223 

287.1 

.0403 

269.5 

7 

.0305 

99.1 

.0042 

75.2 

.0300 

87.7 

.0034 

145.7 

.0105 

172.3 

.0136 

150.3 

.0235 

196.1 

.0423 

165.6 

8 

.0067 

41.6 

.0030 

25.0 

.0229 

244.5 

.0024 

19.8 

.0073 

63.5 

.0103 

44.1 

.0188 

90.9 

.0313 

65.1 

9 

.0033 

73.0 

.0030 

318.3 

.0153 

289.5 

.0023 

309.5 

.0065 

335.3 

.0078 

330.1 

.0133 

22.0 

.0230 

345.2 

10 

.0117 

54.6 

.0025 

30.3 

.0016 

216.8 

.0010 

169.4 

.0017 

215.8 

.0050 

232.4 

.0093 

304.2 

.0197 

268.7 




CO 

u> 


NACA 0012 AIRFOIL 

HACH NUMBER - .30 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY = 3.00 HZ <K*.0997> PITCHING AMPLITUDE ■ 10.0 DEO 


FILE: 82 (SHEEP » 30.0) 


H 

p 

1U 

P 


c 

P 

C 

1 

4.0222 

3.1 

2.9150 

2 

2.0045 

46.4 

2.1158 

3 

1.8483 

328.0 

1.7122 

4 

• 5362 

282.5 

.6012 

S 

.5714 

273.7 

.5354 

6 

.4505 

206.5 

.4941 

7 

.1990 

180.7 

.3274 

8 

.3061 

147.1 

.3236 

V 

.2203 

71.2 

.2632 

10 

.0993 

73.9 

.1562 


H P 8U 

C P 


1 

.9707 

1.4 

2 

.2203 

358.8 

3 

.1560 

264.3 

4 

.1117 

188.1 

3 

.0946 

109.2 

6 

.0702 

29.6 

7 

.0464 

329.1 

8 

.0401 

271.3 

9 

.0249 

204.7 

10 

.0178 

184.6 


H 

p 

1L 

P 

2L 


c 

P 

C 

P 

1 

.4965 

11.0 

.5536 

166.3 

2 

.4540 

275.4 

.3793 

248.8 

3 

.3082 

313.5 

.1117 

307.4 

4 

.0820 

228.0 

.0318 

196.7 

5 

.0358 

207.0 

.0158 

212.8 

6 

.0159 

172.0 

.0025 

73.5 

7 

.0089 

102.3 

.0018 

22.5 

8 

.0079 

145.6 

.0011 

145.1 

9 

.009-3 

50.3 

.0030 

14.2 

10 

.0035 

127.0 

.0028 

82.2 


FOURIER AMPLITUDES (C) 


2U 

P 

3U 

P 

P 

C 

P 

C 

.3 

1.9341 

3.5 

1.7697 

49.3 

1.3363 

53.5 

.8112 

323.9 

.7994 

325.8 

.5567 

271.7 

.2177 

287.7 

.2230 

252.6 

.2433 

257.0 

.1369 

190.4 

.1786 

179.9 

.1325 

141.0 

.0753 

144.0 

.0777 

98.3 

.1258 

108.6 

.0448 

33.1 

.1131 

28.1 

.0635 

358.5 

.0468 

349.2 

.0507 

P 

9U 

P10U 

C 

P 

C 

P 

.7003 

6.5 

.5278 

4.9 

.1245 

328.1 

.1037 

280.3 

.1001 

209.4 

.0999 

171.2 

.0590 

129.0 

.0514 

89.4 

.0579 

72.0 

.0367 

34.4 

.0613 

347.5 

.0357 

315.2 

.0498 

261.8 

.0239 

231.9 

.0333 

180.8 

.0127 

160.2 

.0156 

105.1 

.0047 

71 .8 

.00B3 

54.3 

.0033 

102.8 


P 3L P 4L 

CP CP 


.6671 

172.9 

.6491 

177.9 

. 1596 

234.1 

.0835 

204.3 

.0101 

9.2 

.0218 

86.7 

.0095 

191.3 

.0046 

191.8 

.0102 

253.0 

.0111 

278.5 

.0019 

172.7 

.0005 

100.9 

.0016 

261 .3 

.0014 

101 .6 

.0011 

224.6 

.0006 

215.3 

.0010 

182.0 

.0012 

13.7 

.0005 

291.2 

.0002 

317.8 


PHASE ANGLES <P> 


4U 

P 

5U 

P 

P 

C 

P 

C 

1.5 

1.3252 

4.8 

1.3559 

32.1 

.4590 

29.3 

.4030 

301.7 

.3173 

299.4 

.2983 

231.8 

.1595 

223.3 

.1768 

191.0 

.0928 

165.2 

.1135 

126.8 

.0815 

111.6 

.0861 

48.9 

.0741 

41.4 

.0824 

27.3 

.0532 

333.6 

.0731 

329.0 

.0308 

285.9 

.0418 

269.8 

.0295 

260.5 

.0314 

P11U 

P12U 

C 

P 

C 

P 

.3561 

1.6 

.2464 

347.0 

.1544 

243.6 

.1428 

219.6 

.1360 

144.2 

.0889 

112.6 

.0686 

56.2 

.0287 

357.0 

.0448 

342.2 

.0163 

245.8 

.0383 

256.1 

.0161 

136.0 

.0252 

152.3 

.0142 

24.6 

.0130 

44.4 

.0094 

301.6 

.0093 

318.9 

.0069 

239.4 

.0063 

183.4 

.0024 

125.2 


P 

5L 

P 

6L 

C 

P 

C 

P 

.4191 

187.3 

.2218 

198.9 

.0578 

179.5 

.0542 

163.5 

.0252 

102.1 

.0254 

88.1 

.0023 

22.2 

.0042 

325.9 

.0032 

339.4 

.0063 

272.8 

.0010 

172.3 

.0017 

147.9 

.0016 

11.6 

.0003 

19.5 

.0017 

131.2 

.0006 

157.7 

.0018 

1 13.5 

.0016 

106.3 

.0005 

152.5 

.0012 

341.4 


6U P 7U 


P 

C 

P 

1.1 

1.1634 

5.2 

10.5 

.3167 

16.7 

278.8 

.2211 

284.5 

196.6 

.1353 

207.5 

127.4 

.0992 

138.4 

66.3 

.0719 

76.0 

4.8 

.0643 

20.2 

290.3 

.0567 

313.1 

224.6 

.0351 

251.8 

202.8 

.0255 

231.7 

P13U 


C 

P 


.2377 

345.2 


.1223 

225.5 


.0623 

108.4 


.0294 

347.4 


.0216 

248.4 


.0120 

152.2 


.0085 

81.9 


.0105 

348.9 


.0089 

243.8 


.0054 

105.7 



P 

7L 

P 

-J 

00 

C 

P 

C 

p 

.1015 

237.1 

.1272 

325.8 

.0581 

177.5 

.0676 

189.0 

.0322 

99.3 

.0414 

88.6 

.0094 

341 .5 

.0202 


.0069 

269.7 

.0124 

.0021 

142.0 

.0046 

95.7 

.0006 

46.5 

.0019 

51.4 

.0005 

275.8 

.0030 

279.6 

.0018 

147.6 

.0027 

140.1 

.0022 

15.4 

.0038 

339.2 



NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE ■ 9.0 DEG 

PITCHING FREQUENCY >10.00 HZ (K>.1250> PITCHING AMPLITUDE ■ 10.0 DEO 


FILEI 39 (SHEEP ■ .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


A 

8 

A 

8 

A 

B 

A 

8 

A 

8 

A 

8 

A 

8 

1 

1.0474 

3.1249 

.3373 

1.0303 

.2939 

.4317 

.4972 

1.0349 

.4994 

.7799 

.2072 

.4084 

.4384 

.4983 

2 

.9443 

1.3402 

.5372 

.7439 

.4444 

.4425 

.3595 

« BB32 

.2823 

.4300 

.0309 

.3047 

.1392 

.3281 

3 

-.4343 

1.4443 

-.2449 

.4144 

-.0829 

.3514 

-.3313 

.3449 

-.1844 

.2312 

-.1143 

.0332 

-.1594 

.1400 

4 

-1.0083 

.4931 

-.4982 

.1404 

-.2203 

.1413 

-.4184 

-.0042 

-.2878 

.0498 

-.1343 

-.0380 

-.2302 

.0194 

3 

-.3303 

-.3573 

-.2133 

-.2479 

-.1340 

-.0993 

-.0451 

-.3329 

-.0908 

-.2449 

.0448 

-.1343 

-.0077 

-.2400 

4 

-.1047 

-.3042 

.0324 

-.1912 

.0113 

-.1004 

.2155 

-.0888 

.1490 

-.1034 

.0943 

.0202 

.1742 

-.0427 

7 

.0339 

-.2297 

. 1074 

-.0838 

.0595 

-.0329 

.1144 

.1072 

.1127 

.0514 

.0212 

.0398 

.0880 

.0443 

8 

.1323 

-.1312 

.1138 

.0111 

.0450 

.0158 

-.0175 

.1204 

.0384 

.0999 

-.0331 

.0513 

.0049 

.1098 

9 

.2308 

-.0127 

.0802 

.0872 

.0314 

.0228 

-.0743 

.0345 

-.0313 

.0714 

-.0300 

-.0103 

-.0772 

.0411 

10 

.1198 

.1833 

-.0374 

.1034 

-.0044 

.0443 

-.0890 

-.0294 

-.0740 

-.0017 

-.0123 

-.0394 

-.0428 

-.0291 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




A 

8 

A 

8 

A 

8 

A 

B 

A 

8 

A 

8 


1 


.3201 

.4393 

.2371 

.3224 

.1213 

.4490 

-.0143 

.4137 

-.1442 

.3233 

-.1990 

.3342 


2 


-.0310 

.4250 

-.0744 

.2344 

-.1397 

.0735 

-.2030 

-.0834 

-.1219 

-.1890 

-.1180 

-.1442 


3 


-.1432 

.0433 

-.0910 

-.0059 

-.0111 

-.0433 

.0487 

-.1211 

.1078 

-.0371 

.0803 

-.0284 


4 


-.1773 

-.1107 

-.0824 

-.0887 

.0051 

-.0337 

• 0928 

-.0187 

.0429 

.0394 

.0447 

.0285 


3 


.1473 

-.1487 

.1159 

-.0891 

.0787 

-.0007 

.0414 

.0874 

-.0445 

.0474 

-.0391 

.0494 


4 


.1218 

.0830 

.0424 

.0532 

-.0030 

.0442 

-.0484 

.0391 

-.0510 

-.0498 

-.0332 

-.0444 


7 


.0014 

.1033 

.0099 

.0444 

-.0199 

.0124 

-.0497 

-.0394 

.0408 

-.0412 

.0374 

-.0274 


8 


-.0904 

.0434 

-.0342 

.0370 

-.0203 

-.0079 

.0157 

-.0527 

.0323 

.0324 

.0234 

.0307 


9 


-.0493 

-.0343 

-.0443 

-.0319 

.0017 

-.0199 

.0499 

-.0079 

-.0208 

.0297 

-.0217 

.0229 


10 


.0073 

-.0537 

.0013 

-.0522 

.0118 

-.0029 

.0223 

.0444 

-.0304 

-.014B 

-.0213 

-.0170 



H 

p 

1L 

P 2L 

P 3L 

P 

4L 

P 5L 

P 4L 

P 

7L 

P 

BL 


A 

8 

A B 

A 8 

A 

8 

A B 

A 8 

A 

8 

A 

8 

1 

.1841 

.2441 

.0454 -.3127 

-.0984-1.4301 

-.0430 

-.2977 

-.1792 -.3593 

-.1843 -.1773 

-.2029 

.0014 

-.2233 

.1791 

2 

-.3844 

. less 

-.1331 -.0325 

-.2437 -.1409 

.0013 

-.0439 

.0124 -.0711 

.0333 -.0734 

.0040 

-.0938 

-.0044 

-.1343 

3 

-.1998 

.2083 

-.0324 .0288 

-.0113 ,0524 

.0103 

.0020 

.0237 .0101 

.0245 .0113 

.0377 

.0012 

.0340 

.0103 

4 

-.0996 

.0031 

.0004 -.0032 

.0424 -.0017 

.0093 

.0049 

.0120 .0078 

.0091 .0128 

.0178 

.0119 

.0182 

.0339 

3 

-.0337 

- . 0939 

-.0047 -.0211 

-.0398 -.0047 

-.0102 

-.0019 

-.0151 .0097 

-.0198 .0043 

-.0196 

• 0189 

-.0413 

.0123 

4 

.0240 

-.0232 

•0038 -.0002 

-.1541 .1482 

.001 1 

- • 0045 

-.0048 -.0084 

.0012 -.0121 

-.0004 

-.0339 

.0014 

-.0391 

7 

.0141 

-.0005 

.0025 .0029 

.0067 -.0063 

.0002 

.0014 

.0057 -.0015 

.0083 .0054 

.0142 

-.0040 

.0315 

.0087 

a 

.0058 

-.0017 

.0004 -.0018 

-.0078 -.0067 

-.0031 

-.0013 

-.0049 .0044 

-.0088 .0071 

.0043 

.0145 

-.0099 

.0281 

v 

.0054 

.0085 

-.0014 .0011 

-.0041 .0014 

-.0007 

-.0019 

-.0046 -.0006 

-.0034 -.0039 

-.0136 

.0047 

-.0233 

-.0113 

10 

-.0041 

.0140 

-.0010 .0013 

.0011 -.0024 

.0019 

.0003 

-.0001 -.0018 

.0047 -.0040 

-.0033 

-.0108 

.0132 

-.0182 


I 


r' ' " t 




i 1 



NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY =10.00 HZ <K=. 12301 PITCHINO AMPLITUDE ■ 10.0 DEO 


00 

L/i 


FILES 83 ( SHEEP ■ 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 


A 

1 

A 

B 

A 

B 

I 

.0843 

4.1019 

-.0431 

3.0178 

.1041 

1.9974 

2 

1.2190 

1.3332 

1.2881 

1.4544 

.9172 

.8589 

3 

-1.1244 

1.3148 

-1.1892 

1.2131 

-.5339 

.4134 

4 

-.5403 

-.1172 

-.5997 

-.1734 

-.2075 

-.0324 

3 

-.4399 

.0324 

-.4319 

-.2510 

-.1802 

-.0439 

6 

-.2443 

-.4494 

.0509 

-.5339 

-.0048 

-.1932 

7 

.1735 

-.2355 

.3404 

-.0943 

.1198 

-.0389 

8 

.1390 

-.1347 

.2195 

.0884 

.0735 

.0249 

9 

.2583 

.0287 

.1003 

.2442 

.0555 

.0497 

10 

.0782 

.1948 

-.1381 

.1498 

-.0317 

.0892 


P 

4U 

P 

3U 

P 

4U 

P 

7U 

A 

B 

A 

B 

A 

B 

A 

• 

.0780 

1.7399 

.1928 

1.2891 

.1103 

1.3434 

.2073 

1.1414 

.2532 

.7844 

.0949 

.3190 

- • 1 169 

.3078 

-.0544 

• 4299 

-.3304 

. 1485 

-.3240 

.0247 

-.2987 

-.1450 

-.2524 

-.0828 

-.1130 

-.1575 

-.0338 

-. 1005 

.0435 

-.1082 

.0183 

-.0935 

-.0279 

-.1431 

-•0091 

-.0780 

.0419 

-.0432 

.0422 

-.0471 

. 1424 

-.0737 

. 1032 

-.0373 

.1033 

.0479 

.1024 

.0341 

.0403 

.1070 

.0372 

.0747 

-.0479 

.0808 

-.0140 

.0773 

-.017d 

.0313 

-.0210 

.0342 

-.0472 

.0022 

-.0322 

.0134 

-.0513 

.0427 

-.0373 

.0204 

-.0403 

-.0293 

-.0394 

-.0024 

-.0414 

-.0293 

-.0341 

-.0280 

.0201 

-.0524 

-.0118 

-.0420 


H 


1 

2 

3 

4 

5 
4 
7 

s 

10 


-o 

0 

C 

P 

9U 

P10U 

P11U 

P12U 

P13U 

A 

1 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.1036 

.9334 

.1029 

.7179 

• 0431 

.3282 

-.0148 

.3384 

-.0974 

.2033 

-.1027 

.2134 

.1332 

.3141 

-.1531 

. 1298 

-.1435 

.0199 

-.1320 

-.0900 

-.0422 

-•1223 

-.0779 

-•0849 

. 1584 -.1544 

-.0338 

-.1390 

.0312 

-.0974 

• 0963 

-.0338 

• 0752 

.0232 

.0574 

.0172 

.0604 -.0681 

• 0818 

-.0092 

.0374 

.0112 

.0333 

.0316 

-.0241 

• 0074 

-.0294 

• 0126 

.0477 -.0109 

.0243 

.0434 

.0084 

.0430 

-.0077 

.0427 

.0074 

-.0155 

.0001 

-.0239 

.0314 

.0779 

-.0237 

.0232 

-.0314 

.0017 

-.0392 

-.0198 

.0154 

• 0096 

.0134 

.0117 

.0528 

.0240 

-.0173 

-.0040 

.0039 

-.0110 

.0251 

-.0180 

-.0091 

.0144 

-.0004 

.0087 

.0245 -.0141 

-.0148 
• 0213 

-.0194 

-.0072 

-.0022 

.0004 

.0150 

-•0126 

-•0129 

-.0119 

.0002 

.0044 -.0273 

-.0187 

• 0084 

-.0131 

-.0046 

-.0075 

.0148 

-.0057 

.0037 

-.0114 

.0204 -.0103 

• 0096 

.0189 

• 0069 

.0130 

.0042 

.0072 

-.0084 

.0094 

.0044 

.0044 


H 

P 1L 

p 

2L 


A 

B 

A 

B 

1 

.0743 

.4839 

.1311 

-.3583 

2 

-.5424 

.0579 

-.3877 

-.1342 

3 

-.2443 

.1742 

-.0935 

.0590 

4 

-.0303 -.0491 

.0072 

-.0290 

5 

-.0043 -.0287 

.0024 

-.0145 

4 

-.0059 -.0234 

-.0102 

.0013 

7 

.0158 -.0049 

-.0018 

-.0022 

8 

.0004 -.0021 

-.0012 

-.0002 

9 

.0117 

• 0040 

.0013 

.0018 

10 

• 0002 

.0099 

-.0014 

.0010 


P 

3L 

P 4L 

A 

B 

A 

B 

.0723 

-.4741 

-.0152 -.5514 

-.1320 

-.0779 

-.0453 -.0397 

.0051 

.0202 

.0177 

.0133 

• 0048 

-.0054 

.0007 -.0021 

.0005 

-.0089 

-.0024 -.0014 

-.0013 

.0018 

-.0018 

.0017 

-.0021 

-.0009 

-.0015 -.0011 

.0013 

.0014 

.0002 

.0008 

.0005 

.0016 

-.0004 

.0018 

.001 1 

.0008 

-.0002 -•0000 


p 

5L 

p 

4L 

A 

B 

A 

B 

-.1029 

-.4272 

-.1119 

-.2329 

• 0010 

-.0414 

.0142 

-.0413 

.0303 

.0043 

.0239 

.0154 

-.0035 

.0011 

-.0050 

.0002 

-.0054 

.0057 

-.0012 

-.0019 

-.0022 

.0015 

-.0005 

.0024 

-.0009 

-.0014 

-.0034 

-.0022 

-.0010 

.0001 

.0019 

.0004 

-.0014 

.0019 

-.0004 

.001 1 

-•0014 

-.0008 

.0002 

-.0014 


P 7L 

p 

BL 

A 

B 

A 

B 

-.1310 -.0728 

-.1148 

.0891 

.0022 -.0502 

-.0030 

-.0472 

.0338 

.0118 

.0332 

.0287 

-.0099 

.0043 

-.0214 

.0011 

.0000 -.0043 

.0084 

-.0102 

.0020 

.0043 

.0008 

.0091 

-.0044 -.0005 

-.0047 

-.0003 

.0010 -.0021 

.0008 

-.0037 

.0016 

.0004 

.0030 

.0013 

-.0009 -.0003 

-.0024 

-.0004 



NACA 0012 AIRFOIL 


MACH NUMBER • .30 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY >10.00 HZ <K>. 12501 PITCHING AMPLITUDE > 10.0 DEO 


00 

ON 


FILE1 39 (SHEEP - .01 

FOURIER AMPLITUDES (C> AND PHASE ANGLES (PI 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.3022 

18.9 

1.0908 

19.1 

.6967 

25.0 

1.1300 

23.6 

.9261 

32.6 

.4582 

26.9 

.8355 

33.3 

2 

1.8343 

31.7 

.9176 

33.8 

.6429 

46.5 

.9335 

22.1 

.6903 

24.1 

.3083 

3.8 

.5461 

14.8 

3 

1.3274 

343.5 

.6691 

336.7 

.3611 

346.7 

.4783 

316.2 

.2970 

321.1 

.1289 

295.3 

.2123 

311.3 

4 

1.1224 

296.1 

.5177 

283.8 

.2618 

302.7 

.4184 

269.4 

.2961 

283.6 

.1415 

234.4 

.2510 

274.4 

3 

• 4396 

236.0 

.3284 

221.0 

.1670 

233.4 

.3360 

187.7 

.2800 

198.9 

.1422 

160.8 

.2601 

181.7 

6 

.3236 

198.9 

.1940 

170.3 

.1010 

173.6 

.2331 

112.4 

.1982 

121.3 

.0986 

78.2 

.1813 

103.6 

7 

.2360 

166.8 

.1364 

127.9 

.0680 

119.0 

.1582 

47.4 

.1239 

65.5 

.0635 

19.5 

.1102 

33.0 

8 

.2012 

130.7 

.1144 

84.4 

.0477 

70.6 

. 1217 

351.7 

.1070 

21.1 

.0610 

327.2 

.1100 

3.6 

9 

.2311 

93.2 

.1185 

42.6 

.0390 

54.2 

.0949 

306.5 

.0879 

324.3 

.0511 

238.2 

.0875 

298.0 

10 

.2209 

32.9 

.1121 

340.4 

.0465 

334.3 

.0937 

231.7 

.0740 

268.7 

.0414 

197.3 

.0692 

245.2 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.7329 

25.9 

.3822 

26.2 

.4843 

14.5 

.4159 

358.0 

.3646 

333.2 

.3906 

329.4 


2 


.4261 

333.8 

.2484 

342.1 

.1588 

298.4 

.2203 

247.2 

.2249 

212.8 

.2038 

215.4 


3 


.1689 

284.9 

.0912 

266.3 

.0645 

190.0 

.1393 

130.4 

.1140 

109.0 

.0855 

109.6 


4 


.2092 

238.0 

.1212 

222.9 

.0540 

174.5 

.0947 

101.4 

.0744 

57.8 

.0347 

38.6 


3 


.2240 

138.9 

.1462 

127.6 

.0787 

90.5 

.0970 

25.4 

.0810 

326.7 

.0630 

321.7 


6 


.1474 

55.7 

.0820 

49.6 

.0463 

336.3 

.0788 

299.8 

.0712 

225.7 

.0583 

217.2 


7 


.1033 

.8 

.0651 

8.7 

.0233 

301.9 

.0633 

231.3 

.0380 

135.3 

.0465 

126.4 


8 


.1012 

294.7 

.0673 

303.3 

.0217 

248. B 

.0350 

163.4 

.0458 

44.9 

.0387 

37.6 


9 


.0733 

222.4 

.0564 

235.6 

.0200 

175.1 

.0505 

99.0 

.0363 

325.0 

.0313 

316.3 


10 


.0362 

172.4 

.0522 

178.3 

.0122 

103.9 

.0514 

25.6 

.0347 

241.1 

.0273 

231.3 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.3235 

34.7 

.3160 

171.7 

1.4333 

183.9 

.3008 

188.2 

.4017 

206.5 

.2573 

226.4 

.2029 

270.4 

.2864 

308.7 

2 

.4249 

295.2 

.1638 

231.3 

.2937 

236.8 

.0439 

178.3 

.0722 

169.9 

.0808 

155.6 

.0959 

177.6 

.1344 

182.0 

3 

.2888 

316.2 

.0397 

298.8 

.0336 

347.8 

.OIOS 

79.2 

.0258 

66.9 

.0288 

66.9 

.0377 

88.2 

.0570 

79.6 

4 

.0997 

271.8 

.0032 

173.0 

• 0424 

92.3 

.0105 

62.4 

.0143 

57.1 

.0157 

35.4 

.0214 

56.3 

.0385 

28.3 

3 

.0997 

199.8 

.0216 

192.5 

.0401 

263.3 

.0104 

259.6 

.0179 

302.8 

.0203 

282.9 

.0272 

314.0 

.0431 

286.6 

6 

.0348 

136.5 

.0039 

92.8 

.2294 

317.1 

.0046 

166.7 

.0099 

209.4 

.0121 

174.4 

.0339 

181.1 

.0391 

177.7 

7 

.0161 

91.6 

.0038 

40.7 

.0092 

133.0 

.0016 

7.3 

. 0058 

104.4 

.0100 

56.9 

.0173 

110.5 

.0327 

74.5 

8 

.0060 

106.4 

.0019 

162.7 

.0103 

229.7 

.0035 

244.0 

.0081 

322.4 

.0113 

308.9 

.0171 

14.7 

.0298 

340.5 

9 

.0101 

32.3 

.0018 

306.3 

.0063 

285.0 

.0020 

199.5 

.0047 

263.0 

.0080 

222.3 

.0144 

289.2 

.0280 

245.7 

10 

.0165 

345.8 

.0017 

323.0 

.0028 

156.5 

.0019 

82.1 

.0018 

183.4 

,0062 

130.1 

.0113 

196.9 

.0225 

144.2 


r— 




NACA 0012 AIRFOIL 

MACH NUMBER » .30 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY >10.00 HZ <K>.1250) PITCHINO AMPLITUDE > 10.0 DEO 

FILE I 83 (SHEEP « 30.0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

4.1028 

1.2 

3.0184 

358.8 

2.0004 

3.0 

1.7616 

2.3 

1.3034 

8.5 

1.3481 

4.7 

1.1601 

10.3 

2 

1 .8227 

42.0 

1.9428 

41.5 

1.2566 

46.9 

.8243 

17.9 

.5280 

10.6 

.5211 

347.0 

.4334 

332.8 

3 

1.8893 

323.4 

1.6987 

313.6 

• B263 

317.9 

.5508 

285. 6 

.3251 

274.7 

.3320 

244.1 

.2636 

231 .8 

4 

.5725 

238.2 

.6242 

233.9 

.2140 

255.8 

.1938 

215.6 

.1060 

198.6 

.1174 

157.2 

.0972 

169.2 

3 

.4431 

276.8 

.4996 

239.8 

. 1853 

256.3 

.1478 

190.9 

.0785 

186.7 

.0885 

135.6 

.0792 

147.8 

6 

.5226 

210.6 

.5363 

174.6 

.1953 

181.4 

.1783 

114.4 

.1098 

109.9 

.1236 

56.7 

.1079 

71.6 

7 

.2938 

143.3 

.3726 

104.7 

. 1259 

108.0 

.1228 

29.4 

.0835 

26.3 

.0939 

329.3 

.0790 

348.3 

8 

.1950 

134.5 

.2367 

68.0 

.0776 

71.3 

.0541 

341.6 

.0418 

329.9 

.0472 

272.7 

.0349 

292.6 

9 

.2599 

83.7 

.2638 

22.2 

.0891 

38.3 

.0668 

309.8 

.0427 

298.5 

.0498 

234.0 

.0395 

266.2 

10 

.2099 

21.9 

.2320 

317.0 

.0947 

340.4 

.0680 

244.5 

.0441 

230.6 

.0561 

159.0 

.0436 

195.8 


H 

P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.9610 

6.2 

.7253 

8.2 

.5300 

4.7 

.3390 

357.2 

.2275 

334.6 

.2369 

334.3 

2 

.3504 

333.7 

.2023 

309.9 

.1449 

277.9 

. 1597 

235.7 

.1372 

207.0 

.1152 

222.5 

3 

.2213 

225.8 

.1431 

193.7 

.1023 

162.2 

.1113 

120.1 

.0794 

71.4 

.0599 

73.3 

• 4 

.0910 

138.4 

.0823 

96.4 

.0587 

79.0 

.0460 

46.7 

.0271 

285.9 

.0320 

293.3 

5 

.0685 

99.1 

.0498 

29.4 

.0439 

11.0 

.0434 

349.8 

.0173 

153.8 

.0239 

179.7 

6 

.0840 

22.0 

.0332 

314.4 

.0315 

273.1 

.0439 

243.2 

.0183 

58.4 

.0180 

49.2 

7 

.0580 

294.5 

.0178 

257.0 

.0116 

160.6 

.0308 

125.6 

.0171 

328.1 

.0087 

356.2 

8 

.0282 

240.2 

.0245 

217.3 

.0076 

252.8 

.0150 

1 .5 

.0180 

224.5 

.0119 

270.8 

9 

.0280 

193.1 

.0283 

131.3 

.0156 

147.5 

.0088 

211.2 

.0159 

111.1 

.0120 

162.2 

10 

.0229 

116.8 

.0212 

27.0 

.0147 

27.8 

.0083 

29.9 

.0127 

318.7 

.0079 

35.5 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4896 

8.8 

.5736 

166.8 

.6800 

173.9 

.5519 

181.6 

.4394 

193.5 

.2584 

205.7 

.1498 

240.9 

.1454 

307.8 

2 

.5455 

276.1 

.4102 

250.9 

.1532 

239.5 

.0886 

227.6 

.0416 

178.6 

.043B 

161.1 

.0502 

177.4 

.0672 

182.5 

3 

.3002 

305.5 

.1106 

302.3 

.0208 

14.2 

.0222 

53.0 

.0310 

77.9 

.0302 

58.9 

.0358 

70.8 

.0455 

50.8 

4 

.0754 

203.7 

.0298 

166.1 

.0072 

138.3 

.0022 

162.7 

.0036 

287.8 

.0050 

272.7 

.0108 

293.4 

.0217 

272.9 

5 

.0290 

188.4 

.0147 

170.4 

.0089 

176.9 

.0029 

236.7 

.0078 

316.7 . 

.0023 

212.3 

.0043 

179.8 

.0132 

140.8 

6 

.0243 

194.1 

.0103 

278.6 

.0022 

325.4 

.0024 

313.4 

.0027 

303.5 

.0024 

348.8 

.0049 

24.0 

.0092 

4.8 

7 

.0166 

107.1 

.0029 

218.7 

.0022 

247.5 

.0019 

233.4 

.0016 

214.0 

.0040 

237.6 

.0044 

263.0 

.0047 

263.4 

8 

.0022 

170.3 

.0012 

258.7 

.0021 

40.2 

.0008 

12.1 

.0010 

273.8 

.0019 

73.4 

.0023 

155.2 

.0038 

168.4 

9 

.0123 

71.2 

.0023 

36.4 

.0017 

17.7 

.0018 

346.3 

.0024 

324.2 

.001 1 

337. 1 

.0016 

76.7 

.0033 

66.9 

to 

.0099 

1.2 

.0017 

306.9 

.0013 

54.9 

.0002 

262.9 

.0016 

240.3 

.0014 

173.8 

.0010 

252.4 

.0024 

255.5 



NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY ■ 4.00 H2 (K-.0497) PITCHING AMPLITUDE ■ 10.0 DEO 


FILE! 31 (SHEEP * .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

p 

4U 

P 

3U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.8462 

1.8287 

.3301 

.3183 

.159? 

.1380 

.3467 

.1393 

. 3263 

.1170 

. 1636 

.0738 

. 3052 
.4630 

.1433 

2 

2.1131 

.743? 

.9341 

.3694 

.6361 

.1598 

.9034 

.337? 

.6323 

.2612 

.2601 

.1461 

.2167 

3 

.8136 

.1899 

.3596 

.0437 

.2236 

-.0720 

.3333 

.0272 

.2420 

-.0040 

.111? 

.0233 

.2133 

.0186 

4 

.8213 

.7104 

.3431 

.3342 

.2162 

.1522 

.2127 

.3246 

.1485 

.2393 

.028? 

.1213 

.034? 

.2100 

5 


.441? 

.2031 

.2357 

.1153 

.0655 

.0637 

.1803 

.0366 

-.0470 

.1215 

.0018 


.013? 

.*?0?3 

6 

.7370 

.0447 

.3845 

.0663 

.1517 

-.0331 

.2007 

.1439 

-.0451 

-.061? 

7 

-.1172 

.3810 

-. 1374 

.273? 

-.0180 

.1181 

-.0890 

.1040 

-.0671 

.0633 

-.0431 

.0108 

-.0639 

.0260 

8 

-.3387 

.4206 

-.253? 

.1438 

-.0692 

.0977 

-.1500 

.0685 

-.1047 

.030? 

-.0330 

-.0044 

-.0833 

.0114 

9 

-.4007 

.1441 

-.2374 

-.0290 

-.0932 

.0331 

-.1434 

-.0403 

-.1043 

-.0203 

-.0322 

=:8«J 

-.0623 

-.0296 

-.0682 

to 

-.3248 

-.0374 

-.1305 

-.0997 

-.0794 

-.0111 

-.0743 

-.1020 

-.0698 

-.0727 

-.0103 

-.0460 

H 


P 

au 

P 

?U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

• 


1 


.2334 

.1291 

.2017 

.139? 

.1228 

.2546 

.0439 

.3692 

-.0469 

• 4461 

-.0667 

.3107 


2 


.3368 

.1606 

.2039 

.2181 

.1440 

.0806 

.0966 

-.0368 

.0493 

::*6 3 6 3 i 

*•0114 

-.1484 

-.0196 


3 


.0672 

.0687 

.0710 

• 0063 

■ 0590, 

-.0337 

.0487 

• 0207 

-.0567 

.0213 


4 


-.0088 

. 1617 

-.0300 

.0832 

-.0452 

.0283 

-.0603 

-.0266 

-.0431 

*•0565 

-.0311 

-.0413 


3 


-.0040 

.0671 

-.0179 

.0440 

-.0333 

.0111 

-.0487 

-.0217 

-.022? 

-.0392 

-.0238 

-.0275 


* 


-*0602 

.0594 

-.0033 

:: 0 o53* 

.0192 

-.0200 

-.0419 

-.0174 

-:°om 



.0268 

.0214 

::8t % 

:8iS? 

::83I* 


8 


-.0698 

-.0366 

-.039? 

-.0435 

-.0004 

-.0358 

.0390 

-.0281 

.0327 

-.0001 

.0246 

-.0013 


9 


-.0204 

-.0497 

.0012 

-.0456 

.0161 

-.0244 

.0311 

-.0033 

.0201 

.0171 

.0190 

.022? 


10 


.0038 

-.070? 

.0242 

-.0432 

.0349 

-.0108 

.0453 

.0233 

.007? 

.0330 

-.0082 

.0244 



H 

p 

1L 

P 

2L 

P 

3L 

P 4L 

p 

3L 

P 

6L 

P 7L 

P 8L 


A 

• 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.1741 

.4253 

.0213 

*.1127 

-.0643 

-.7762 

-.0318 -.1770 

-.0850 

-.1770 

-.0898 

-.0166 

-.0848 

.1443 

-.0938 

.3463 

2 

.0680 

.136? 

-.081? 

-.0198 

-.2931 

-.1406 

-.0518 -.0433 

-.0740 

-.0627 

-.0638 

-.0566 

-.0762 -.0423 

-.0996 -.0413 

3 

.043? 

.1313 

-.0198 

.0487 

-.0629 

.0654 

-.0118 

.0011 

-.0130 

-.0003 

-.0132 

-.0030 

-.0215 -.0025 

-.0364 -.0031 

4 

.0861 

.1321 

.0180 

.0190 

.0184 

-.0294 

.0057 -.0137 

.0046 

-.0277 

.0053 

-.0284 

-.0042 -.0311 

-.0077 -.0377 

5 

.0203 

.0383 

-.0031 

.0066 

-.0120 

-.0003 

.0001 -.0016 

.0015 

-.0031 

.0036 

-.0059 

•0001 -.0116 

-.0027 -.0230 

6 

-.0082 

.0798 

-.0025 

.0087 

.0076 

-.0110 

.0051 -.0021 

.0082 

-.0063 

.0109 

-.0056 

•0119 -.0116 

.0217 -.0154 

7 

-.0309 

.0423 

-.0044 

.0032 

• 0133 

.0016 

.0017 -.0002 

.0062 

.0004 

.0058 

.0010 

.0088 *.0015 

.0131 -.0009 

B 

-.0442 

.0269 

-.0049 

.0018 

.0080 

.0071 

.0019 

.0016 

.0043 

.0036 

.0034 

.0047 

.0076 

.0048 

.0134 

.0096 

9 

-.0382 

-.024? 

-.0050 

-.0044 

— * 0004 

.000 5 

.0143 

-.0004 

.0034 

.0013 

.0072 

-.0009 

.0082 

.0034 

.0103 

.0013 

.0182 

10 

-.0133 

-.0051 

-.0002 

-.0066 

.0121 

-.0024 

.0019 

-.0039 

.0046 

-.0064 

.0042 

-.0053 

.0084 

-.0128 

.0106 
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NACA 0013 AIRFOIL 

MACH NUMBER • .30 MEAN INCIDENCE > 13.0 DEO 
PITCHING FREQUENCY - 4.00 HZ (K«.0497> PITCHING AMPLITUDE • 10.0 DEO 


FILE! 31 (SHEEP * .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (PI 


H 

P 

1U 

P 

3U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.0130 

34.8 

.4143 

33.3 

.3348 

43.4 

.3737 

48.1 

.3448 

70.3 

.1794 

43.7 

.3372 

44.8 

3 

3.3431 

70.4 

1.0043 

48.4 

.4338 

73.9 

.9717 

48.4 

.4841 

47.4 

.2983 

40.7 

.3112 

44.9 

3 

.8334 

74.9 

.3433 

83.1 

.3349 

107.8 

.3344 

85.3 

.2420 

90.9 

.1144 

78.2 

.2141 

83.1 

4 

1.0859 

49.1 

.4790 

43.7 

.2444 

34.8 

.3880 

33.2 

.2814 

31.8 

.1249 

13.4 

.3170 

14.7 

3 

.4334 

47.4 

.3113 

40.7 

.1328 

40.4 

. 1912 

19.5 

.1249 

14.8 

.0517 

2.0 

.0732 

10.4 

4 

.7737 

17.7 

.3870 

4.4 

.1434 

23.7 

.2081 

344.7 

.1314 

341.9 

.0722 

321.4 

.1239 

330.0 

7 

.3937 

348.4 

.3139 

330. 1 

.1193 

331.4 

.1349 

319.4 

.0938 

314.3 

.0444 

384.1 

.0490 

292.2 

8 

.5400 

331.3 

.3918 

399.5 

.1198 

324.7 

.1449 

394.4 

.1144 

293.9 

.0332 

345.3 

.0843 

277.8 

9 

.4338 

389.8 

.3393 

343.0 

.1008 

2B9.2 

.1489 

234.3 

.1043 

258.9 

.0448 

a u 

Mil 

HU 

10 

.3370 

343.4 

.1803 

334.3 

.0802 

242.0 

.1242 

214.1 

.1008 

223.8 

.0447 

H 


P 

BU 

P 

9U 

P10U 

PUU 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

p 


1 


.3844 

43.0 

.2454 

33.3 

.3834 

23.7 

.3718 

4.8 

.4483 

334.0 

.3131 

332.4 


3 


.4130 

40.0 

.3413 

54 . 4 

.1259 

39.8 

.0752 

311.0 

.1334 

243.1 

.1497 

242.3 


3 


.1741 

47.3 

.0988 

44.1 

.0403 

4.2 

.0740 

311.1 

.0499 

287.2 

.0404 

290.8 


4 

3 


.1430 

.0473 

334.9 

334.4 

.0884 

.0475 

340.2 

337.8 

.0533 

.0331 

isl'.s 

.0459 

.0533 

§&? 

.0711 

.0434 

I! 1:1 

.0317 

.0344 

11 M 


4 


.1070 

303.7 

.0744 

284.3 

.0474 

242.0 

.0443 

188.4 

.0339 

130.2 

.0433 

133.8 


7 


.0403 

344.4 

.0481 

243.4 

.0341 

210.7 

.0394 

144.9 

.0231 

121 .3 

.0202 

114.2 


8 


.0788 

343.3 

.0390 

222.3 

.0358 

180.7 

.0481 

125.7 

.0327 

90.1 

.0247 

93.0 


9 


.0537 

303.3 

.0454 

178.3 

.0293 

144.4 

.0312 

94.0 

.0244 

49.3 

.0298 

39.7 


10 


.0710 

174.9 

.0313 

131.8 

.0343 

107.2 

.0512 

42.7 

.0339 

13.4 

.0257 

341 .3 



H 

P 

1L 
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2L 
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3L 

P 

4L 

P 

SL 

P 

4L 

P 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4395 

22.3 

.1147 

149.3 

.77a? 

184.7 

.1798 

190.2 

.1943 

205.7 

.0913 

239.3 

.1473 

329.4 

.3390 

344.8 

2 

.1328 

24.4 

.0842 

234.4 

.3251 

244.4 

.0473 

230.1 

.0970 

229.7 

.0833 

228.4 

.0872 

241.0 

.1078 

247.3 
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.1377 

14.2 

.0323 

337.9 

.0907 

314.1 

.0119 

275.4 

.0150 

249.0 

.0140 

251.7 

.0217 

243.4 

.0343 

243.2 

4 

.1577 

33.1 

.0242 

43.4 

• 0347 

147.9 

.0148 

157.3 

.0280 

170.4 

.0290 

149.1 

.0314 

187.7 

.0384 

191.3 

3 

.0417 

19.2 

.0073 

334.7 

• 01 20 

248.7 

.0014 

175.8 

.0035 

155.0 

.0049 

148.3 

.0114 

179.3 

.0232 

184.7 

4 

.0803 

354,2 

.0091 

344.1 

• 0133 

143.3 

.0033 

111.9 

.0103 

127.4 

.0122 

117.4 

.0144 

134.3 

.0244 

123.4 

7 

.0523 

324.0 

.0055 

305.4 

• 0134 

83.3 

.0017 

97.0 

.0042 

84.3 

.0058 

80.1 

.0089 

99.7 

.0131 

94.0 

a 

.0318 

301.3 

.0052 

290.4 

• 0107 

40.3 

.0024 

49.3 

.0054 

50.3 

.0058 

35.4 

.0089 

37.9 

.0143 

34.3 

9 

:2m 

Hi:? 
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245.0 

.0143 

2. 1 

.0034 

352.4 

.0074 

10.4 

.0083 

353.3 

.0111 

18.1 

• 0183 

4.4 

10 

.0051 

247.4 

.0138 

331.5 

.0031 

309.0 

.0040 

320.1 

.0074 

303.3 

.0100 

327.9 

.0144 

309.7 




NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE « 12.0 DEO 
PITCHINO FREQUENCY * A. 00 HZ (K=.0497> PITCHING AMPLITUDE » 10.0 DEO 


FILE! 89 (SHEEP « 30.0) 

FOURIER AMPLITUDES (C> AND PHASE ANGLES (P) 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 

C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

1 

2.2913 

3S1.7 

1.4986 

344.0 

.7137 

354.2 

.7370 

11.3 

.6079 

19.7 

.6459 

18.6 

.5618 

22.1 

2 

3.2211 

86.2 

2.9604 

87.0 

1.7573 

82.8 

1.1420 

69.3 

.7074 

63.4 

.6426 

56.5 

.5526 

58.6 

3 

1.1978 

14. S 

1.0243 

19.4 

.3969 

25.6 

.2663 

10.0 

.1646 

4.0 

.1696 

359.4 

. 1618 

358.1 

4 

• 8365 

65 • 0 

.7863 

62.1 

.4292 

62.6 

.3061 

35.6 

. 1936 

19.7 

.1864 

355.5 

.1448 

343.0 

3 

,8363 

15.8 

.8613 

11.8 

.3485 

12.6 

.2418 

334.6 

.1438 

312.8 

.1111 

280.3 

.0837 

262.1 

6 

.4306 

340.7 

.4629 

328.2 

.2005 

327.8 

.1402 

299.8 

.0904 

285.4 

' .0710 

274.7 

.0419 

283.6 

7 

.3449 

338.4 

.3848 

332.7 

. 1395 

319.3 

.1383 

263.5 

.1030 

239.3 

.1140 

222.1 

.0883 

230.3 

8 

• 2816 

291.0 

.4128 

278.7 

.1493 

261.9 

. 1183 

205.5 

.0890 

177.7 

.0974 

155.7 

.0785 

167.4 

9 

.0698 

323.7 

.0935 

239.2 

.0185 

215.2 

.0473 

146.8 

.0353 

125.9 

.0390 

107.8 

.0453 

121 .8 

10 

• 2763 

305.9 

.2805 

286.8 

.0978 

275.8 

.0273 

212.7 

.0278 

155.7 

.0343 

117.0 

.0366 

100.0 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.4665 

23.2 

.3816 

22.3 

.3907 

12.3 

.4114 

2.8 

.4190 

353.5 

.4408 

352.4 


2 


.4548 

52.7 

.2588 

50.6 

.1036 

23.0 

.1219 

282.5 

252.9 

.1685 


.1604 

256.3 


3 


.1709 

343.2 

.1467 

346.3 

.0779 

322.9 

.0619 

.0516 

.0446 

214.0 


4 


.1266 

307.6 

.1448 

278.6 

.0896 

254.6 

.0753 

203.0 

.0567 

157.8 

.0450 

141.5 


3 


.0666 

220.7 

.0934 

197.3 

.0621 

179.7 

.0453 

140.8 

.0222 

50.9 

.0119 

89.3 


6 

7 


.0343 

.0709 

265.7 

202.2 

.0499 

.0812 

m-.s 

.0330 

.0482 

165.3 

121.4 

.0270 

.0215 

*!?:? 

:8iii 

‘31:? 

-.m 

3§S:f 


8 


.0486 

142.1 

.0509 

36.6 

.0370 

53.9 

.0233 

48.2 

.0143 

293.6 

.0078 

305.6 


9 


.0327 

119.9 

.0301 

33.8 

.0237 

1.0 

.0274 

324.5 

.0151 

229.6 

.0213 

272.9 


10 


.0281 

86.9 

.0342 

329.2 

.0186 

306.8 

.0142 

240.0 

.0080 

162.4 

.0186 

157.7 



H P 1L P 2L P 3L P 4L P 3L P 6L P 7L P 8L 

CP CP CP CP CP CP CP CP 


1 


4?:? 

. 1447 

168.0 

.4100 

177.6 

.4541 

182.7 

.2724 

187.6 

.1113 

210.7 

.0911 

317.1 

.2569 

345.0 

2 

.1707 

259.8 

.1501 

246.8 

.1223 

239.1 

.0789 

237.1 

.0691 

233.4 

.0822 

242.5 

.1022 

242.9 

3 

.2888 

352.3 

.1210 

339.6 

.0149 

324.7 

.0110 

181.2 

.0152 

183.1 

.0207 

171.7 

• 0287 

180.2 

.0364 

178.8 

4 

.0806 

8.9 

.0274 

349.5 

.0040 

310.5 

.0090 

124.4 

.0083 

141.1 

.0127 

126.3 

.0178 

134.3 

.0264 

129.2 

3 

.0650 

111:1 

.0147 

302.9 

.0068 

246.9 

.0021 

187.3 

_.0024 

168.8 

.0042 

89.8 

.0065 

97.4 

.0131 

B8.0 

6 

.0515 

.0125 

312.0 

.0036 

44.1 

.0070 

68.5 

.0076 

84.6 

.0087 

68.2 

.0122 

79.7 

.0201 

60.1 

7 

.0233 

265.4 

.0066 

227.0 

.0023 

2.7 

.0038 

342.3 

.0063 

.1 

.0068 

338.7 

.0117 

349.3 

.0180 

333.1 

8 

.0124 

243.0 

.0020 

317.0 

.0020 

6.0 

.0006 

5.3 

.0011 

215.5 

.0024 

233.4 

.0049 

253.0 

.0076 

258.8 

9 

.0038 

135.2 

.0020 

288.0 

.0031 

280.4 

.0018 

248.2 

.0023 

289.7 

.0021 

240.5 

.0041 

265.2 

.0085 

234.8 

10 

.0116 

317.2 

.0008 

311.1 

.0020 

139.6 

.0021 

123.2 

.0015 

150.0 

.0032 

130.9 

.0050 

165.6 

.0084 

127.0 



vO 
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NACA 0012 AIRFOIL 

HACM NUMBER • .30 MEAN INCIDENCE * 12.0 DEQ 
PITCHING FREQUENCY = 8.00 HZ <K>.1004> PITCH1N0 AMPLITUDE • 10.0 DEG 


FILEI 32 (SHEEP * .0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 4U 

P SU 

P 

4U 

P 

?U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1.4417 

2.0232 

.5477 

.5474 

.3742 

.2052 

.4412 

.3422 

.3520 

.2772 

.2340 

.1832 

.3002 

.3033 

2 

1.7784 

1.1202 

.7744 

.5174 

.4134 

.2841 

.7587 

.4353 

.5548 

.3755 

.2021 

.2215 

.3758 

.3337 

3 

.7403 

.7472 

.3477 

.2388 

.1788 

.1210 

.1701 

.3349 

. 1440 

.2208 

• 0388 

.1284 

.1221 

.2030 

4 

• 4498 

1.1373 

.16 BO 

.4013 

. 1280 

.2741 

-.0916 

.4204 

-.0472 

.3144 

-.0874 

.1178 

-.1120 

.2417 

3 

-.3713 

.8721 

-.3103 

.3444 

-.1007 

.1774 

-.2827 

. 1355 

-.1872 

.1243 

-.1017 

.0070 

-.1401 

.0335 

6 

-.4380 

.2041 

-.2487 

.0204 

-.1107 

.0437 

-.2057 -.0822 

-.1814 -.0427 

-.0457 

-.0711 

-.1584 

-.0747 

7 

-.2773 

.0272 

-.1344 

-.0402 

-.1013 

-.0237 

-.0813 -.1778 

-.0782 -.1331 

.0183 

-.0757 

-.0224 

-.1430 

8 

-.1277 

-.0354 

- .0333 

-.0444 

-.0139 

-.0457 

.0774 -.1278 

.0413 -.1187 

.0537 

-.0273 

.0601 

-.0877 

7 

-.1817 

.<8113 

-.0713 

-.0817 

-.0054 

-.0171 

.0733 -.0074 

.0447 -.0333 

.0431 

.0134 

.0833 

-.0234 

10 

-.1288 

-.1487 

.0313 

-.1004 

.0037 

-.0382 

.0777 -.0012 

.0377 -.0203 

.0234 

.0252 

.0427 

.0204 


H 

P 

8U 

P 

7U 

P10U 

PltU 

P12U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.4007 

.3401 

.3434 

.3342 

.2224 

.4154 

.0777 

.4744 

-.0740 

.4543 

-.1244 

.4817 

2 

.2224 

.3130 

.0317 

.2102 

-.0824 

. 1301 

-.2144 

.0500 

-.1770 

-.0787 

-.1838 

-.0847 

3 

.0422 

.1884 

-.0014 

.1080 

-.0348 

.0233 

-.1083 

-.0407 

-.0433 

-.0847 

-.0471 

-.0452 

4 

-.1820 

.1247 

-.1313 

.0441 

-.0877 

-.0424 

-.0237 

-.1287 

.0577 

-.0855 

.0443 

-.0774 

3 

-.1223 

-.0327 

-.0357 

-.0487 

-.0011 

-.0524 

.0537 

-.0543 

.0317 

.0123 

.0577 

.0171 

4 

-.0733 

-.1342 

-.0320 

-.0702 

.0171 

-.0572 

.0842 

-.0241 

.0428 

.0377 

.0184 

.0444 

7 

.0807 

-.1043 

.0344 

-.0877 

.0543 

-.0077 

.0584 

.0478 

-.0275 

.0544 

-.0310 

.0371 

8 

.0707 

-•00B5 

.0843 

-.0224 

.0327 

.0253 

-.0207 

.0732 

-.0574 

-.0072 

-.0447 

-.0130 

7 

.0400 

.0484 

.0377 

.0313 

.0007 

.0327 

-.0584 

.0140 

-.0085 

-.0487 

-.0080 

-.0482 

10 

.0102 

.0577 

.0143 

.0448 

-.0101 

.0133 

-.0343 

-.0183 

.0325 

-.0217 

.0440 

-.0211 


H 

p 

1L 

P 2L 

P 3L 

P 4L 

P SL 

P 4L 

P 

7L 

P 8L 


A 

B 

A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

1 

.2443 

.3124 

.0211 -.1327 

-.1301 -.7421 

-.0414 -.2281 

-.1727 -.2448 

-.1777 -.1000 

-.1754 

.0777 

-.1834 .2804 

2 

-.0301 

.2047 

-.0818 -.0211 

-.1771 -.1347 

-.0103 -.0541 

-.0117 -.0745 

.0017 -.1002 

-.0338 

-.1021 

-.0457 -.1171 

3 

-.0110 

.1771 

-.0313 .0373 

-.0442 .0144 

-.0043 -.0038 

-.0031 -.0111 

-.0011 -.0137 

-.0048 

-.0183 

-.0104 -.0377 

4 

-.0056 

. 1302 

-.0027 .0174 

.0288 -.0139 

.0099 -.0041 

.0172 -.0105 

.0219 -.0086 

.0214 

-.0218 

:8?$3 -.83SS 

3 

::8 m 

-:«« 

-.0166 .0027 

-.0098 -.0020 

-.0036 -.0009 

-.0003 

.0030 

,0055 

• 0088 

.0053 

.0125 

.0171 

.0113 

4 

-.0026 .0143 

-.0011 

.0068 

.0045 

.0114 

.0002 

.0140 

.0086 

.0172 

-.0024 .0303 

7 

-.0075 

-.0274 

-.0010 -.0054 

-.0319 -.0242 

-.0055 -.0012 

-.0112 

.0058 

- .01 5B 

.0008 

-.0154 

.0143 

-.0347 .0108 

B 

.0124 

-.0111 

.0020 -.0017 

.0080 .0199 

-.0000 -.0036 

-.0059 -.0060 

-.0025 -.0107 

-.0167 

-.0122 

-.0142 -.0310 

9 

.0002 

.0009 

.0017 -.0007 

.0098 ,0039 

.0027 

.0001 

.0044 -.0041 

.0103 -.0052 

.0032 

-.0184 

.0237 -.0247 

to 

-.0030 

-.0041 

-.0010 -.0001 

.0028 .0133 

-.0017 

.0020 

.0053 

• 0053 

• 0042 

.0092 

• 0169 

.0001 

.0284 .0175 




NACA 0012 AIRFOIL 


MACH NUMBER - .30 MEAN INCIDENCE - 12.0 DEO 
PITCHINO FREQUENCY = 8.00 HZ (Kc.l006> PITCHING AMPLITUDE > 10.0 DEG 


FILEI 71 (SHEEP • 30.0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3834 

2.4817 

.4243 

1.3440 

.4000 

.8343 

.5051 

.8727 

.4704 

.7171 

.4782 

.7747 

.4781 

.4444 

2 

2.3437 

1.1820 

2.1844 

1.1313 

1.3443 

.7072 

• 6616 

.8034 

.3330 

.3724 

.1748 

.4270 

.2084 

.3227 

3 

.1234 

1.1270 

.1453 

.7334 

.1103 

.3482 

-.0287 

.2413 

-.0310 

.0870 

-.0778 

.0824 

-.0473 

.0837 

4 

.1344 

.7348 

.0337 

.7782 

.0741 

.4053 

-.1489 

.3372 

-.1047 

.2331 

-.2203 

.1444 

-.1800 

.1377 

3 

-.1773 

.4758 

-.2784 

.4744 

-.1284 

.1747 

-.2266 

-.0342 

-.1574 

-.0770 

-.0844 

-.1743 

-.0730 

-.1420 

6 

-.2483 

.3004 

-.4104 

.2440 

-.1244 

.0747 

-.0749 

-.0375 

-.0170 

-.0344 

.0147 

-.0477 

.0047 

-.0415 

7 

::§o 7 $i 

.0603 

-.3477 

-.0837 

-.1248 

-.0273 

-.0491 

-.1158 

-.0141 

-.0843 

.0575 

-.0801 

.0272 

-.0827 

8 

.0043 

-.1741 

-.1345 

-.0433 

-.0575 

.0517 

-.0443 

.0474 

-.0347 

.0421 

.0127 

.0333 

-.0021 

? 

::MW 

::??3 3 2 3 

-:$2°§i 

-.2247 

-.0074 

-.0753 

.0579 

-.0278 

.0411 

-.0223 

.0548 

.0113 

.0480 

-.0128 

10 

-.2101 

-.0217 

-.0342 

• 0411 

-.0008 

.0374 

.0207 

.0004 

.0707 

,0301 

.0542 

H 


p 

8U 

P 

YU 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.3847 

.3337 

.3001 

.4273 

.1591 

.4371 

.0181 

.4308 

-.1142 

.3850 

-.1352 

.4001 


2 


.1234 

.4374 

.0033 

.2803 

-♦0877 

.1280 

-.1788 

-.0244 

-.1378 

-.1113 

-.1177 

-.1077 


3 


-.1137 

.0848 

-.0733 

-.0143 

-♦0643 

-.0477 

-.0331 

-.0832 

.0132 

-.0431 

.0138 

-.0388 


4 


-.1834 

.0231 

-.0470 

-.0271 

-.0232 

-.0574 

.0227 

-.0854 

.0431 

-.0221 

.0331 

-.0141 


3 


-.0234 

-.1334 

.0041 

-.0708 

.0349 

-.0334 

.0437 

.0034 

.0177 

.0272 

.0171 

.0318 


6 


.0274 

-.0454 

.0315 

-.0387 

♦ 0385 

-.0001 

.0234 

.0384 

-.0232 

.0212 

-.0214 

.0228 


7 


.0828 

-.0178 

.0547 

.0335 

.0160 

.0300 

-.0227 

.0243 

-.0147 

-.0174 

-.0214 

-.0114 


8 


.0182 

.0243 

-.0108 

.0322 

-.0168 

.0184 

-.0227 

.0044 

.0022 

-.0177 

.0027 

-.0217 


9 


.0432 

.0184 

-.0044 

.0170 

-.0103 

-.0044 

-.0140 

-.0242 

.0234 

-.0014 

.0175 

.0014 


10 


-.0207 

.0484 

-.0248 

.0032 

-.0026 

-.0037 

.0214 

-.0130 

.0131 

.0137 

.0077 

.0044 



H 

P 

1L 

P 2L 

P 

3L 

P 4L 

p 

3L 

P 6L 

P 7L 

P 

8L 


A 

B 

A B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.1744 

.7721 

.0482 -.1727 

.0057 

-.4473 

-.0438 -.3302 

-.1024 

-.3387 

-.1223 -.1337 

-.1412 

.0173 

-.1483 

.2067 

2 

-.1107 

.2204 

-.2083 -.0237 

-.1021 

- , 065S 

-.0368 -.0824 

-.0087 

-.0627 

.0028 -.0672 

-.0171 -.0814 

-.0342 

-.1034 

3 

-.1170 

.2277 

-.0773 .0847 

-.0072 

.0161 

.0053 -.0032 

.0075 

-.0106 

.0137 -.0105 

.0150 -.0181 

.0243 

-.0206 

4 

-.0523 

.0387 

-.0147 -.0002 

.0031 

-.0106 

.0103 -.0066 

.0072 

-.0068 

.0123 -.0031 

.0137 -.0064 

.0267 

.0002 

3 

-.0373 

-.0007 

-.0155 -.0030 

-.0060 

.0047 

-.0072 

.0087 

.0014 

.0101 

-.0049 

.0145 

.0024 

.0173 

-.0034 

.0278 

4 

-.0080 

.0121 

-.0027 .0026 

-.0023 

.0015 

-.0035 -.0007 

-.0028 

.0007 

-.0058 -.0005 

-.0076 

.0032 

-.0177 

-.0011 

7 

-.0214 

.0028 

-.0044 -.0028 

-.0007 

-.0017 

-.0002 -.0011 

-.0002 

.0004 

.0001 -.0026 

-.0025 -.0036 

-.0033 

-.0071 

8 

-.0077 

-.0042 

.0000 -.0017 

-.0007 

.0007 

.0005 

• 0003 

.0018 

.0003 

.0016 -.0003 

.0017 -.0040 

.0088 

-.0067 

7 

-.0004 

-.0078 

.0021 .0002 

.0008 

.0014 

.0009 

.0011 

.0011 

.0007 

.0015 

.0026 

.0039 

.0020 

.0036 

.0068 

to 

.0004 

-.0013 

.0025 -.0002 

-.0008 

-.0006 

.0008 -.0016 

-.0007 

-.0012 

-.0017 -.0005 

-.0008 

.0015 

.0004 

.0035 



NACA 0012 AIRFOIL 


MACH NUMBER « .30 MEAN INCIDENCE = 12.0 DEO 
PITCHING FREQUENCY - B.00 HZ <K=. 10041 PITCHING AHPLITUDE ■ 10.0 DEO 


FILE! 32 (SHEEP - .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

4U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.4974 

33.8 

.7743 

43.0 

.4284 

41.4 

.7339 

41.3 

.4249 

41.7 

.3140 

34.1 

.3841 

38.4 

2 

2.1189 

38.1 

.9313 

34.2 

.4788 

43.1 

.9894 

50.1 

.4830 

54.4 

.2998 

42.4 

.5178 

49.9 

3 

1.0441 

44.0 

.4351 

33.5 

.2328 

38.7 

.3754 

24.9 

.2743 

34.9 

.1342 

14.8 

.2384 

30.8 

4 

1.2232 

21.4 

.4243 

13.4 

.3023 

25.0 

.4303 

347.7 

.3199 

351.3 

.1481 

322.7 

.2443 

333.2 

3 

4 

:H!8 

334.9 

294.2 

.4787 

.2498 

319.4 

274.7 

.2214 

.1191 

m:°6 

.3135 

.2217 

295.4 

248.2 

.2275 

.1844 

303.7 

234.7 

.1022 

.0949 

273.9 

222.8 

:i$J§ 

289.1 

244.1 

7 

.2808 

273.4 

. 1478 

249.0 

.1047 

233.7 

. 1973 

204.3 

.1344 

210.4 

.0781 

144.4 

.1447 

188.9 

8 

.1323 

234.5 

.0847 

219.8 

.0471 

192.0 

.1420 

142.1 

.1237 

140.8 

.0414 

118.5 

.1080 

144.2 

9 

.1820 

273.4 

. 1084 

221 .0 

.0198 


.0741 

.0777 

97.1 

.0740 

118.7 

.0452 

72.8 

.0847 

105,7 

10 

.1947 

220.9 

.1034 

142.4 

.0384 

90.9 

.0413 

109.4 

.0343 

42.9 

.0459 

72.0 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 


1 


.3237 

49.7 

.4942 

44.1 

.4713 

28.2 

.4849 

11.9 

.4459 

348.4 

.4982 

345.3 


2 


.3839 

33.4 

.2143 

13.9 

.1340 

327.7 

.2223 

283.0 

.2221 

243.4 

.2024 

245.3 


3 


.1933 

12.4 

.1080 

339.2 

.0597 

293.2 

. 1242 

240.4 

.0934 

207.0 

.0814 

217.0 


4 


.2204 

304.4 

.1378 

284.2 

.0974 

244.2 

.1311 

190.3 

. 1043 

145,1 

.0892 

150.2 


3 


.1248 

233.1 

.0742 

228.8 

.0524 

181.2 

.0778 

134.4 

.0532 

74.4 

.0423 

74.1 


4 


.1339 

209.3 

.1041 

209.9 

.0597 

143.3 

.0895 

105.4 

.0385 

47.0 

.0481 

22 . 5 


7 


.1320 

142.2 

.1033 

148.1 

.0573 

100.0 

.0895 

40.7 

.0434 

332.3 

.0499 

321.4 


8 


.0913 

93.4 

.0894 

104.7 

.0413 

52.4 

.0740 

344.2 

.0579 

242.9 

.0485 

254.4 


9 


.0772 

31.0 

.0789 

49.4 

.0327 

1.2 

.0403 

283.4 

.0497 

189.9 

.0488 

189.4 


10 


.0384 

10.1 

.0471 

17.7 

.0147 

322.7 

.0391 

242.1 

.0392 

124.0 

.0488 

115.7 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

p 

4L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

.3744 

27.3 

.1344 

171.0 

.9738 

188.9 

.2342 

195.1 

• 3179 

213.0 

.2041 

240.7 

.1920 

293.9 

.3331 

324.8 

2 

.2109 

344.2 

.0845 

253.5 

.2518 

231.3 

.0570 

190.4 

.0973 

187.0 

.1002 

179.0 

.1075 

198.3 

.1343 

209.3 

3 

.1974 

334.8 

.0504 

321.4 

.0472 

290.4 

.0072 

214.5 

.0115 

193.4 

.0140 

184.4 

.0197 

200.1 

.0393 

193.4 

4 

.1303 

357.9 

.0174 

351.2 

.0320 

115.7 

.0107 

112.8 

.0219 

118.6 

.0235 

111.4 

.0304 

135.3 

.0509 

127.7 

3 

.1122 

310.8 

.0148 

279.1 

.0038 

255.7 

.0031 

353.4 

.0103 

32.2 

.0134 

23.1 

.0205 

54.4 

.0388 

49.4 

4 

.0734 

258.5 

.0100 

238.4 

.0145 

351.1 

.0049 

330 • 6 

.0124 

21.1 

.0140 

.7 

.0192 

24.4 

.0304 

335.1 

7 

.0290 

199.1 

.0055 

191.0 

.0400 

232. 7 

.0054 

237.2 

.0126 

297.4 

.0158 

272.8 

.0224 

317.0 

.0343 

287.3 

8 

.0144 

131.8 

.0024 

129.9 

.0214 

21.8 

.0034 

160.2 

.0084 

224.6 

.0110 

193.3 

.0207 

233.8 

.0350 

207.4 

9 

.0010 

12.9 

.0018 

110.7 

.0105 

48.3 

.0027 

67.0 

.0076 

144.4 

.0115 

117.0 

.0189 

170.1 

.0344 

134.3 

10 

.0030 

214.1 

.0010 

245.9 

.0134 

11.7 

.0024 

319.0 

.0075 

45.2 

.0102 

24.4 

.0149 

89. B 

.0344 

55.8 



i_ i ■ L 


NACA 00t2 AIRFOIL 

MACH NUMBER - .30 HEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY = 8.00 HZ <K*.1006> PITCHING AMPLITUDE * 10.0 DEO 


vO 


FILE! 91 (SHEEP » 30.0) 

FOURIER AMPLITUDES (C> AND PHASE ANGLES (P) 


H P 1U P 2U P 3U P 4U P 5U P 6U P 7U 



C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2*3300 

13.3 

1.6013 

13.4 

.9451 

23.0 

1.0239 

29.3 

.8689 

34.4 

.9274 

31.0 

.8023 

36.6 

2 

2*6429 

63.4 

2.4712 

62.2 

1.5376 

62.3 

1.0408 

39.3 

.6622 

30.2 

.6309 

15.6 

.3629 

21.7 

3 

1*1338 

6.3 

.9697 

9.8 

.3844 

16.7 

.2432 

333.2 

.0924 

340.4 

.1147 

313.9 

.1075 

321.1 

4 

.7473 

10. 3 

.7789 

2.5 

.4121 

10.4 

.3703 

336.3 

.2364 

333.4 

.2646 

303.6 

.2280 

307.9 

5 

• 5266 

340.3 

.3318 

329.7 

.2169 

323.6 

.2292 

261.4 

.1772 

244.3 

.1948 

206.4 

.1697 

213.2 

6 

• 3899 

320.4 

.4786 

300.9 

.1593 

307.4 

.0838 

243.4 

.0402 

205.1 

.0505 

160.6 

.0418 

173.2 

7 

• 2818 

286.6 

.3578 

256.3 

.1282 

256.8 

.1238 

203.0 

.0859 

190.8 

.0998 

143.4 

.0879 

160.6 

8 

• 2032 

271.3 

.2378 

235.6 

.0885 

227.8 

.0842 

142.2 

.0589 

126.1 

.0634 

78.2 

.0334 

92.3 

9 

• 1867 

240.0 

.2470 

204.4 

.0757 

183.6 

.0642 

113.6 

.0468 

118.4 

.0579 

78.7 

.0497 

105.0 

10 

.1591 

223.6 

.2116 

173.2 

.0602 

201.1 

.0411 

91.1 

.0430 

61.1 

.0707 

.3 

.0638 

28.2 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.6380 

33.8 

.3223 

33.1 

.4671 

19.9 

.4312 

2.3 

.4016 

343.3 

.4224 

341.3 


2 


.4737 

13.0 

.2805 

.7 

.1552 

325.6 

.1804 

262.2 

.1772 

231.0 

.1611 

227.0 


3 


.1420 

306.6 

.0969 

260.3 

.0813 

232.3 

.0895 

201.7 

.0664 

168.5 

.0419 

157. B 


4 


.1871 

277.1 

,0749 

247.1 

.0619 

202.0 

.0886 

165.2 

.0484 

117.2 

.0360 

113.0 


5 


.1336 

190.0 

.0711 

173.1 

.0483 

133.9 

.0638 

86.8 

.0343 

31.5 

.0361 

28.3 


6 


.0719 

155.9 

.0643 

126.9 

.0383 

90.2 

.0461 

33.5 

.0314 

312.4 

.0313 

316.8 


7 


.0831 

103.3 

.0641 

38.3 

.0340 

28.1 

.0349 

319.4 

.0243 

216.8 

.0244 

242.2 


8 


.0304 

36.9 

.033? 

341.3 

.0250 

317.6 

.0234 

281.5 

.0179 

172.8 

.0221 

172.9 


9 


.0469 

66.9 

.0176 

343.0 

.0113 

246.0 

.0307 

211.5 

.0237 

93.8 

.0176 

84.8 


10 


.0330 

336.7 

.0273 

281.0 

.0047 

213.7 

.0252 

121.0 

.0189 

43.7 

.0091 

39.3 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.7920 

12.9 

.1857 

138.3 

.4495 

179.3 

.5320 

184.7 

.3540 

196.8 

.1981 

218.2 

.1426 

277.9 

.2344 

324.4 

2 

.2468 

333.3 

.2097 

263.5 

.1213 

237.3 

.0902 

204.1 

.0635 

187.8 

.0693 

177.7 

.0836 

193.2 

.1090 

198.3 

3 

.2371 

332.4 

.1149 

317.5 

.0186 

330.2 

.0063 

119.9 

.0130 

144.9 

.0172 

127.6 

.0235 

140.3 

.0320 

130.0 

4 

.0788 

318.4 

.014? 

269.1 

.0110 

163.7 

.0122 

122.6 

.0115 

126.2 

.0127 

104.1 

.0171 

111.8 

.0267 

89.6 

3 

.0393 

268.9 

.0158 

259.1 

.0077 

308.9 

.0113 

320.6 

.0102 

7.7 

.0153 

341.4 

.0195 

7.2 

:o 0 ??? 

333.5 

6 

.0146 

326.5 

• 003B 

313.9 

.0027 

302.5 

.0035 

258.9 

.0029 

285.0 

.0058 

265.1 

.0101 

288.3 

266.3 

7 

.0218 

277.4 

.0072 

246.8 

.0018 

201.6 

.0012 

189.1 

.0004 

334.0 

.0026 

178.8 

.0043 

214.8 

.0096 

200.1 

8 

.0113 

237.6 

.0019 

179. B 

.0011 

308.2 

.0006 

53.2 

.001? 

73.1 

.0016 

107.3 

.0043 

157.2 

.0112 

128.2 

9 

.0079 

184.4 

.0021 

83.4 

.0016 

30.3 

.0014 

40.4 

.0014 

30.3 

.0030 

30.0 

.0044 

63.6 

.0077 

27.6 

10 

.0014 

134.3 

.0025 

94.0 

.0010 

233.0 

.0018 

154.4 

.0015 

216.3 

.0019 

235.7 

.0017 

331.8 

.0035 

3.9 



NACA 0012 AIRFOIL 


MACH NUMBER > .30 MEAN INCIDENCE - 12.0 DEO 
PITCHINO FREQUENCY >10.00 HZ (K°.1263> PITCHING AMPLITUDE « 10.0 DEO 


VO 

O' 


FILE! 33 (SHEER * .01 

FOURIER COSINE <A> AND SINE (B) COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


A 

8 

A 

8 

A 

B 

A 

B 

A 

B 

A 

8 

A 

8 

1 

1.3307 

2.3396 

.4013 

,7447 

.3458 

.3138 

.6727 

.3219 

.6071 

.4102 

.2744 

.2384 

.3436 

.4161 

2 

1.B04B 

.9705 

.7738 

.4113 

.6309 

.2372 

.7332 

.7245 

.3324 

.4787 

.1773 

.2732 

.3788 

.4134 

3 

.8838 

1.1622 

.4118 

.4412 

.2278 

.2206 

.1096 

.4614 

.1439 

.3078 

.0032 

. 1662 

.0948 

.2810 

4 

.0200 

1.3371 

-.0361 

.6550 

.0312 

.3066 

-.2696 

.4063 

-.1593 

.3345 

-.1624 

. 1020 

-.2193 

.2638 

3 

-.3208 

.3686 

-.3327 

.2019 

-.1131 

.1348 

-.3010 

.0030 

-.2441 

.0242 

-. 1012 

-.0691 

-.2030 

-.0490 

6 

-.3027 

.1173 

-.1675 

-.0222 

-.0911 

.0289 

-.1503 

-.1431 

-.1338 

-.0986 

-.0106 

-.0919 

-.1039 

-.1372 

7 

-.1747 

.0878 

-.0912 

-.0099 

-.0597 

-.0349 

.0093 

-.1612 

-.0180 

-.1319 

.0393 

-.0466 

.0523 

-.1301 

B 

-• 1894 

.0968 

-.1192 

-.0323 

-.0148 

-.0296 

.0810 

-.0612 

.0470 

-.0759 

.0464 

.0048 

.0680 

-.0383 

9 

-.2483 

-.0987 

-.0429 

-.1371 

-.0158 

-.0417 

.0934 

-.0293 

.0399 

-.0535 

.0344 

.0192 

.0680 

-.0189 

10 

-.0860 

-.1543 

.0353 

-.0717 

.0118 

-.0269 

.0716 

.0419 

.0701 

-.0008 

.0081 

.0362 

.0586 

.0329 

H 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 




A 

8 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.4229 

.4369 

.3533 

.4296 

.2017 

.4992 

• 0481 

.3687 

-.1824 

.4900 

-.2032 

.5079 


§ 


.1777 

-.0260 

.3923 

.0141 

.2319 

-.1430 

.1340 

=:i9S8 

.0161 

-.2236 

-.1613 

-.2103 

-.1217 



.2409 

-.0209 

.1024 

-.0464 

-.0099 

-.1222 

.0243 

-.0962 

.0080 

-.0900 


4 


-.2698 

.0753 

-.1557 

.0437 

-.0661 

-.0509 

.0234 

-.1474 

.0887 

-.0606 

.0766 

-.0506 


3 


-.1126 

-.1383 

-.0898 

-.0923 

.0095 

-.0692 

.1088 

-.0461 

.0701 

.0531 

.0531 

.0522 


4 


.0263 

-.1683 

.0146 

-. 1399 

.0540 

-.0407 

.0935 

.0384 

-.0290 

.0822 

-.0320 

.0707 


7 


.1380 

-.0300 

.1047 

-.0296 

.0436 

.0321 

-.0136 

.0937 

-.0717 

-.0213 

-.0751 

-.0219 


8 


.0646 

.0372 

.0339 

.0160 

-.0049 

.0210 

-.0636 

.0260 

.0070 

-.0493 

.0169 

-.0631 


9 


.0418 

.0607 

.0392 

.0433 

- . 0032 

.0131 

-.0437 

-.0173 

.0193 

-.0097 

.0320 

.0023 


10 


-.0195 

.0634 

-.0003 

.0334 

-.0132 

.0083 

-.0262 

-.0388 

.0263 

-.0011 

.0197 

.0139 



H 

p 

1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 

6L 

P 7L 

P 

8L 


A 

8 

A B 

A 8 

A 

8 

A 

8 

A 

8 

A 

8 

A 

B 

1 

.2000 

.3744 

.0023 -.1613 

-.2206-1.1440 

-.0828 -.2698 

-.2448 -.3286 

-.2486 

-.1487 

-.2301 

.0347 

-.2641 

.2720 

2 

-.1130 

• 2233 

-•1008 -.0080 

-.2141 -.0910 

-.0068 -.0424 

-.0023 -.0714 

.0119 

-.0798 

-.0281 -.0924 

-.0641 

-.1275 

3 

-.0106 

.2247 

-.0313 .0348 

-.0392 

.0142 

.0029 -.0108 

.0048 -.0131 

.0130 

-.0187 

.0094 -.0286 

.0230 

-.0480 

4 

-.0390 

.1447 

-•0006 .0098 

.0544 -.0308 

.0175 -.0034 

.0281 -.0114 

.0321 

-.0031 

.0346 -.0200 

.0603 

-.0075 

3 



-.0153 -.0093 
-.0059 ,0010 

-.0109 

.0111 

-.0043 

• 0055 

.0043 

.0186 

-.0007 

.0223 

.0172 

.0244 

.0141 

.0499 

6 

.1523 -.1556 

-.0075 

.0014 

-.0137 

.0123 

-.0195 

. 0082 

-.0279 

.0411 

-.0457 

.0229 

7 

.0099 

-.0022 

.0043 -.0022 

-.0008 -.0232 

.0015 -.0048 

-.0073 -.0137 

-.0031 

-.0175 

-.0246 - • 0 1 39 

-.0246 

-.0468 

e 

- • 0036 

• 0109 

-•0019 -,0005 

-•0078 -.0051 

-.0001 

.0007 

,0026 -.0004 

.0096 

.0018 

.0120 -.0166 

.0433 

-.0145 

9 

-.0162 

.0002 

-•0032 .0006 

.0063 

.0096 

-.0007 

.0024 

.0060 

.0027 

.0030 

.0074 

.0140 

.0029 

.0118 

.0231 

10 

.0008 

-.0108 

-.0003 -.0006 

-.0055 

• 0063 

-.0009 

.0000 

-.0012 

.0076 

-.0054 

.0049 

.0041 

.0120 

-.0108 

.0209 


L 


1 


vo 


NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE = 'l2.0 DEO 
PITCHING FREQUENCY =10.00 HZ (K=.1265> PITCHING AMPLITUDE 


10.0 DEO 


FILE I 92 (SHEEP > 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

p 

2U 

P 

3 U 

p 

4U 

P 

SU 

P 

6U 

P 


A 

8 

A 

8 

A 

B 

A 

8 

A 

8 

A 

B 

A 

1 

.7622 

2.6948 

.3894 

1.7219 

.3260 

• 9998 

.3396 

1.0761 

.3042 

.8644 

.4813 

.9326 

• 5056 

2 

2.0349 

1.3387 

1.8714 

1.3544 

1.1949 

• 8086 

.4883 

.8317 

.2096 

.5704 

.0589 

• 6273 

• 1292 

3 

-.0971 

1.0898 

-.0333 

.9075 

-.0050 

.3704 

-.1263 

.2287 

-.0898 

.0972 

-.1767 

.0898 

-.1504 

4 

.0736 

.6632 

-.0439 

.7352 

.0423 

,3328 

-.1820 

.2142 

-.1250 

.1266 

-.2108 

-.0086 

-.2141 

3 

-.2933 

.4494 

-.4418 

.3848 

-. 1671 

,1515 

-.1759 

-.0494 

-.0942 

-.0357 

.0120 

-.1329 

:§??? 

6 

-.2394 

.2480 

-.3998 

.1094 

-.1199 

• 0658 

-.0738 

-.0679 

-.0543 

-.0331 

-.0138 

-.0442 

7 

-.3936 

.0237 

-.3799 

-.1948 

-.1496 

-.0453 

-.0079 

-.1203 

.0072 

-.1048 

.0793 

-.0675 

• 0355 

8 

-.1791 

-• 1851 

-.0883 

-.2813 

-.0598 

-.1132 

.0638 

-.0632 

.0668 

-.0384 

.0786 

• 0136 

.0400 

i2 

-:oi?f 

::MK 

.0400 

.1134 

-.2035 

-.1436 

.0467 

.0408 

— • 0978 
-.0273 

.0953 

.0378 

-.0017 

.0578 

.0725 

.0206 

.0078 

.0538 

.0633 

-.0528 

• 0760 

• 0820 

• 0903 

• 0167 


7334 

3363 

1306 

0037 

1413 

0234 

0383 

0241 

0091 

0913 


H 


1 

2 

3 

4 
3 
6 

7 

8 
9 

10 


p 

8U 

P 

9U 

P10U 

A 

8 

A 

8 

A 

8 

.4038 

.3945 

.3058 

.4321 

.1458 

.4527 

.0449 

.4732 

-.0237 

.2736 

-.1210 

.1100 

-.200) 

.1027 

-.1358 

.0346 

-.0746 

-.0395 

-.1869 

-.1213 

-.0930 

-.1197 

-.0045 

-.0924 

.0908 

-.1173 

,0357 

-.0688 

.0788 

-.0163 

• 0429 

-.0151 

.0607 

• 0036 

.0248 

.0471 

.0584 

.0173 

.0238 

• 0663 

-.0308 

.0184 

.0111 

.0067 

-.0366 

.0018 

-.0046 

-.0222 

.0447 

,0478 

.0135 

.0043 

.0217 

.0050 

-.0517 

.0604 

-.0153 

.0177 

-.0106 

.0222 


P11U 

P12U 

P13U 

A 

B 

A 

8 

A 

8 

-.0141 

,4533 

-.1581 

.3648 

-.1861 

.3802 

-.2183 

-.0536 

-.1453 

-.1443 

-.1231 

-.1192 

-.0135 

-.1136 

.0334 

-.0538 

.0265 

-.0391 

.0841 

-.0651 

.0687 

.0009 

• 0587 

.0057 

.0720 

.0361 

-.0116 

.0531 

-.0125 

.0492 

-.0112 

• 0906 

-.0404 

-.0078 

-.0315 

-.0069 

-.0853 

-.0294 

.0068 

-.0513 

-.0016 

-.0298 

.0274 

-.0461 

.0540 

.0073 

.0319 

-.0109 

.0299 

.0056 

-.0157 

.0524 

.0062 

.0351 

-.0057 

.0266 

-.0356 

-.0277 

-.0299 

-.0079 


H 

p 

1L 

P 

2L 


A 

8 

A 

8 

i 

.1552 

.7980 

.0512 

-.2182 

2 

-.2025 

.2491 

-.2391 

-.0126 

3 

-.168? 

.2108 

-.0897 

.0761 

4 

-.0454 

.0186 

-.0076 

.0023 

5 

-.0159 

-.0061 

-.0017 

-.0164 

6 

-.0185 

.0194 

-.0169 

.0108 

/ 

-.0292 

-.0007 

-.0034 

-.0020 

8 

-.0045 

-.6245 

.0017 

-.0045 

v 

.0118 

-.0031 

.0028 

.0007 

10 

-.0019 

.0074 

-.0029 

.0023 


P 

3L 

P 

4L 

A 

8 

A 

8 

-.0095 

-.4946 

-.0681 

-.5905 

-.0996 

-.0531 

-.0398 

-.0672 

- « $023 

.0185 

.0181 

.001 1 

.0069 

.0061 

.0110 

.0125 

- • 0033 

-.0064 

-.0094 

-.0005 

- • 00 1 B 

,0016 

-.0023 

-.0032 

.0032 

.0021 

.0038 

.0024 

-.0017 

.0009 

-.0022 

-.0005 

-.0004 

-.0024 

-.0008 

-.0006 

-.0001 

.0010 

• 0006 

.0002 


p 

SL 

P 6L 

A 

8 

A 

8 

-.1567 

-.3814 

-.1673 -.2008 

-.0170 

-.0464 

.0019 -.0574 

.0222 

-.0057 

.0272 -.0049 

.0116 

.0077 

.0112 

.0147 

-.0056 

.0112 

-.0114 

.0070 

-.0060 

-.0022 

-.0051 -.0068 

.0033 

.0010 

.0065 

• 0010 

-.0002 

.0023 

-.0018 

.0040 

-.0015 

.0003 

-.0032 -.0019 

.0003 

-.0027 

.0026 -.0020 


P 7L 

P 

8L 

A 

8 

A 

8 

-.1914 -.0193 

-.1921 

.1705 

-.0219 -.0745 

-.0284 

-.1039 

.0293 -,0151 

.0395 

-.0137 

.0213 

.0131 

.0254 

• 0275 

-.0109 

.0150 

-.0237 

.0169 

-.0105 -.0065 

-.0093 

-.0188 

.0073 -.0061 

.0141 

-.0066 

,0052 

.0058 

.0083 

.0139 

-.0056 

.0032 

-.0151 

0031 

-.0020 -.0063 

.0019 

-.0132 



NACA 0012 AIRFOIL 


MACH NUMBER > .30 HEAN INCIDENCE « 12.0 DEO 
PITCHING FREQUENCY -10.00 HZ (K-.1263) PITCHING AMPLITUDE - 10.0 DEO 


FILE I 33 (SHEEP - .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.8671 

27.7 

.8460 

28.3 

.4669 

47.8 

.8314 

52.2 

.7327 

56.0 

.3769 

46.7 

,6861 

52.7 

5 

2.0492 

61.7 

.8782 

62.1 

.6813 

67.8 

1.0322 

43.4 

.7309 

49.1 

.3257 

33.0 

.3607 

42.3 

3 

1.4601 

37.3 

.6036 

43.0 

.3171 

45.9 

.4742 

13.4 

.3397 

23.1 

.1663 

1.8 

.2966 

18.6 

4 

1.3372 

.9 

.6374 

335.1 

.3002 

3.8 

.4878 

326.4 

.3887 

333.8 

.1917 

302.1 

.3431 

320.3 

3 

.7711 

317.3 

.4064 

299.8 

. 1760 

320.0 

.3010 

270.6 

.2453 

275.7 

.1223 

235.7 

.2107 

236.6 

6 

.3246 

291.2 

.1689 

262.5 

.0956 

287.6 

.2076 

226.4 

.1663 

233.6 

.0923 

186.6 

.1721 

217.1 

7 

. 1933 

296.7 

.0917 

263.8 

.0691 

239.7 

.1615 

176.7 

.1332 

187.8 

.0734 

128.2 

.1403 

158.0 

e 

.2129 

297.0 

.1233 

234. B 

.0331 

206.3 

.1015 

127.1 

.0892 

148.2 

.0466 

B4. 1 

.0782 

119.3 

9 

.2674 

248.3 

.1436 

197.4 

.0446 

200.8 

.0980 

107.3 

.0803 

131.8 

.0394 

60.9 

.0706 

105.3 

10 

.1767 

209.1 

.0800 

153.6 

.0294 

136.3 

.0829 

39.6 

.0701 

90.7 

.0371 

12.6 

.0672 

60.7 


H 

P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.6226 

42.8 

.5373 

39.6 

.5384 

22.0 

.3707 

4.8 

.3229 

339.6 

.5478 

338.0 

2 

.4307 

24.4 

.2323 

3.2 

. 1960 

313.1 

.3005 

273.1 

.2757 

234.2 

.2430 

240.0 

3 

.2423 

333.8 

. 1043 

348.3 

.0473 

238.0 

.1418 

210.3 

.0992 

165.8 

.0904 

174.9 

4 

.2801 

283.6 

. 1622 

286.4 

. 0B34 

232.4 

.1492 

171.0 

.1074 

124.3 

.0918 

123.4 

3 

.1783 

219.2 

.1288 

224.2 

.0698 

172.2 

.1182 

113.0 

.0879 

32.8 

.0739 

46.6 

6 

.1706 

171.1 

•Atit 

17.. 1 

.0677 

127.0 


58.0 

.0872 

340.6 

.0776 

335.7 

7 

.1412 

102.3 

103.8 

.0337 

54.9 

351.8 

.0748 

253.4 

.0782 

233.8 

8 

.0746 

60.1 

• 0362 

73.5 

.0216 

347.0 

.0687 

29° . 2 

.0498 

171 .9 

.0653 

165.0 

9 

.0737 

34.6 

• 0386 

42.0 

.0135 

346.2 

.0488 

249.3 

.0218 

116.6 

.0321 

83.9 

10 

.0663 

342.9 

.0354 

339.7 

.0156 

302.1 

.0468 

214.0 

.0264 

92.3 

.0242 

34.8 


H 

p 

1L 

P 

2L 

p 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

1 

.6083 

19.2 

.1613 

179.2 

1.1651 

190.9 

.2822 

197.1 

.4098 

216.7 

.2897 

239. 1 

• 2560 

282.3 

.3791 

315.8 

2 

.2503 

333.2 

.1012 

263.3 

.2327 

247.0 

.0430 

189.1 

.0714 

182.0 

.0807 

171.3 

• 0966 

196.9 

.1427 

206.7 

3 

.2249 

332*2 

.0470 

317.9 

.0416 

289.9 

.0111 

163.2 

.0159 

162.5 

.0228 

143.2 

• 0301 

161.7 

.0341 

132.3 

4 

.1562 

337.8 

.0099 

3 56 • 3 

.0625 

119.5 

.0179 

101.1 

.0303 

112.1 

.0323 

95.3 

• 0400 

120.0 

.0608 

97.1 

5 

.1029 

269.4 

.0179 

238.8 

.0153 

315.3 

.0070 

321.7 

.0191 

12.9 

.0223 

358.2 

.0298 

33.2 

.0518 

13.8 

6 

.0354 

232.3 

.0059 

279.5 

.2177 

133.6 

.0076 

280.9 

.0184 

311.8 

.0211 

292.8 

.0496 

323.8 

.0511 

296.6 

7 

.0102 

102.4 

.0048 

117.0 

.0233 

181.9 

.0050 

162.9 

.0156 

208.2 

.0178 

190. 1 

.0283 

240.6 

.0329 

207.7 

8 

.0113 

341 .8 

.0020 

254.2 

.0093 

237.2 

.0007 

348.3 

.0026 

99.7 

.0098 

79.6 

.0205 

144.3 

.0459 

108.4 

9 

.0162 

270.6 

.0032 

281.4 

.0115 

33.2 

.0025 

344.0 

.0066 

65.9 

.0080 

'*'* • 2 

• 0144 

78.2 

.0260 

27.1 

10 

• 0 1 Od 

173.6 

.0007 

207.4 

.0084 

318.7 

.0009 

273.2 

.0077 

350.7 

.0073 

312.2 

.0127 

18.6 

.0233 

332.7 


J 


1 


1 
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NACA 0012 AIRFOIL 

HACK NUMBER » .30 MEAN INCIDENCE > 12.0 DEO 
PITCHING FREQUENCY -=10.00 HZ (K-.1265T PITCHING AMPLITUDE > 10.0 DEO 


FILE! 92 (8UEEP • 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.8003 

13.8 

1.8200 

18.9 

1.1297 

27.7 

1.2038 

26.6 

1 .0007 

30.3 

1.0494 

27.3 

.8908 

34.6 

2 

2.4468 

36.3 

2.3100 

34.1 

1.4428 

55.9 

.9645 

30.4 

.6077 

20.2 

.6301 

5.4 

.5517 

13.5 

3 

1.0942 

334.9 

.9091 

336.6 

.3707 

359.2 

.2613 

331.1 

.1323 

317.3 

.1982 

296.9 

.1992 

311.0 

4 

.6672 

6.3 

.7366 

356.6 

.3553 

6.9 

.2811 

319.7 

.1779 

315.4 

.2110 

267.7 

.2142 

271.3 

S 

.3367 

326.9 

.3838 

311.1 

.2255 

312.2 

.1827 

254.3 

.1094 

239.4 

.1334 

174.9 

.1413 

,0257 

178.9 

6 

• 33B9 

313.7 

.4143 

285.3 

.1368 

298.7 

.1003 

227.4 

.0636 

238.7 

.0463 

197.3 

155.4 

7 

.3943 

273.7 

.4269 

242.9 

.1563 

253. 1 

.1205 

183.8 

.1051 

176.1 

.1043 

130.4 

.0683 

148.6 

B 

.2376 

224.1 

.2930 

197.4 

.1280 

207.8 

.0898 

134.8 

.0771 

119.9 

.0798 

80.2 

.0467 

121.1 

9 

:ilU 

200.0 

.2093 

169.0 

.1084 

154.4 

.0953 

91.0 

.0729 

83.8 

.0989 

39.8 

.0907 

84.2 

10 

204.1 

.1838 

141.6 

.0491 

123.8 

.0691 

33.2 

.0576 

20.9 

.0975 

327.2 

.0930 

10.4 

H 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.7187 

34.2 

.3438 

34.1 

.4756 

17.9 

.4335 

358.2 

.3976 

336.6 

.4233 

333.9 


2 


.4753 

3.4 

.2746 

353.0 

. 1635 

312.3 

.2248 

256.2 

.2048 

225.2 

.1713 

225.9 


3 


.2249 

297.2 

.1402 

284.3 

.0845 

242.1 

.1144 

186.8 

.0633 

148.2 

.0473 

143.8 


4 


.2228 

237.0 

.1316 

217.9 

.0923 

182.8 

.1063 

127.8 

.0687 

89.3 

.0590 

B4.4 


S 


.1483 

142.3 

.1099 

128.8 

.0803 

101.7 

.0806 

63.4 

.0544 

347.6 

.0508 

343.7 


6 


.0434 

109.4 

.0608 

86.6 

.0532 

27.7 

.0912 

353.0 

.0411 

239.1 

.0322 

237.6 


7 


.0609 

73.3 

.0704 

19.7 

.0359 

300.9 

.0903 

231.0 

.0517 

172.5 

.0298 

183.0 


8 


.0129 

38.9 

.0367 

272.8 

.0227 

191.8 

.0536 

149.3 

.0343 

82.3 

.0337 

108.8 


9 


.0633 

43.1 

.0141 

72.2 

.0222 

77.1 

.0304 

79.4 

.0347 

343.3 

.0356 

10.0 


10 


.0793 

319.4 

.0236 

318.8 

.0246 

334.4 

.0272 

348.0 

.0451 

232.2 

.0310 

253.1 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.8129 

11.0 

.2241 

166.8 

.4947 

181.1 

.3944 

186.6 

.4123 

202.3 

.2613 

219.8 

.1924 

264.2 

.2569 

311.6 

2 

.3211 

320.9 

.2395 

267.0 

.1129 

242.0 

.0781 

210.6 

.0494 

200.1 

.0574 

17B.1 

.0776 

196.4 

.1077 

195.3 

3 

.2701 

321.3 

.1176 

310.3 

.0187 

332.9 

.0181 

86.6 

.0229 

104.3 

.0277 

100.3 

.0329 

117.2 

.0418 

109.2 

4 

.0491 

292.2 

.0079 

286.9 

.0092 

48.6 

.0166 

41.2 

.0139 

56.3 

.0184 

37.2 

.0250 

58.3 

.0374 

42.6 

5 

.0170 

249.1 

.0103 

189.5 

.0072 

207.3 

.0094 

267.3 

.0125 

333.2 

.0134 

301.4 

.0185 

323.9 

.0291 

305.6 

6 

.0268 

316.3 

.0200 

302.6 

.0025 

311.5 

.0040 

216.1 

.0064 

249.5 

.0085 

216.9 

.0124 

238.1 

.0210 

206.4 

7 

.0292 

268.7 

.0039 

239.7 

.0038 

37.1 

.0045 

37.1 

.0034 

73.8 

.0066 

81 .0 

.0095 

129.7 

.0136 

115.0 

8 

.0249 

190.5 

.0048 

159.2 

.0020 

297.9 

.0023 

237.4 

.0023 

355.5 

.0044 

335.6 

.0078 

42.0 

.0162 

30.7 

9 

.0122 

104.9 

.0029 

76.1 

.0024 

189.4 

.0010 

230.3 

.0013 

281 . 1 

.0038 

239.2 

.0064 

300.0 

.0155 

281 .5 

10 

.0076 

345.4 

.0037 

308.5 

.0010 

355.7 

.0006 

75.7 

.0027 

173.9 

.0033 

128.1 

.0066 

197.6 

.0134 

171.8 



100 


NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE > 13.0 DEO 
PITCHING FREQUENCY = 4.00 HZ <K=.0499> PITCHING AMPLITUDE » 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


1 


1 



L 


L 


j 


NACA 0012 AIRFOIL 

MACH NUMBER > .30 MEAN INCIDENCE * 15.0 DEO 
PZTCHINQ FREQUENCY - A ■ 00 HZ (K-.0499) PITCHING AMPLITUDE » 10.0 DEO 


FILE! 98 (SUEEP - 30.01 


FOURIER COSINE <A> AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


A 

B 

A 

B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

0 

1 

.0721 

.7172 

-.0257 

-.0290 

.1074 

-.1724 

.3274 

.2018 

.3403 

.3054 

.3541 

.2974 

.3371 

• 2101 

2 

2.9471 

.1341 

2.5342 

.1291 

1.4145 

. 1043 

.8441 

.2444 

• 4662 

.2089 

.4704 

.2434 

.4402 

• 1936 

3 

.4188 

-.4091 

.5714 

-.5247 

.3307 

-.3498 

.3434 

-.1423 

.2511 

-.0920 

.2441 

.0380 

.2211 

• 0551 

4 

1.0954 

.0947 

1.0549 

.0594 

.4454 

.0552 

.2402 

.2542 

.1152 

.1909 

.0042 

.2194 

.0054 

• 1889 

5 

.4310 

.0821 

.4392 

.0942 

.1982 

.0497 

.1282 

.1004 

♦ 0901 

.0544 

.0729 

.0442 

.0540 

.0403 

6 

.4004 

.0304 

.4733 

.0477 

.1381 

.0488 

.0035 

.1424 

-.0194 

. 1471 

-.0903 

.1724 

.0573 

• 1446 

7 

.2823 

.0435 

.3187 

.1408 

.0843 

.0397 

.0082 

.0142 

-.0409 

-.0000 

-.0483 

-.0303 

.0584 

-.0046 

8 

.2049 

.050 7 

.2440 

.1004 

.0777 

.0520 

-.0217 

.1138 

-.0217 

.0784 

-.0494 

.0447 

.0454 

• 0482 


.1804 

-.0087 

.2345 

.0977 

.0398 

.0183 

-.0518 

-.0132 

-.0583 

-.0244 

-.0484 

-.0453 

.0507 

-•0251 

10 

.2237 

.0381 

.2155 

.1599 

.1009 

.0508 

.0328 

.0481 

.0209 

.0192 

.0033 

.0147 

.0097 

.0133 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 





A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 



i 

.2491 

.1434 

.1970 

.2278 

.1284 

.3525 

.0599 

.4772 

-.0426 

.5052 

-•0645 

.5253 

2 

.3491 

.1480 

.1793 

.1001 

.0423 

.0835 

-.0947 

• 0669 

-.1318 

.0048 

-.1144 

-.0041 

3 

.1705 

.0979 

.0794 

.0953 

.0048 

.0754 

-.0700 

.0554 

-.0830 

.0180 

-.0716 

.0089 

4 

-.0255 

.1458 

-.0514 

.0723 

-.0550 

.0308 

-.0584 

-.0106 

-.0206 

-.0445 

-•0064 

-.0433 

5 

.0235 

.0754 

-.0145 

.0542 

-.0374 

.0241 

-.0402 

-.0060 

-.0151 

-.0147 

-.0092 

-.0225 

4 

-.0914 

.0857 

-.0840 

.0134 

-.0521 

-.0182 

-.0203 

-.0497 

• 0124 

-.0194 

• 0228 

-.0188 

7 

-.0482 

-.0105 

-.0429 

-.0334 

-.0241 

-.0294 

-.0054 

-.0252 

.0129 

-.0074 

• 0136 

-.0014 

8 

-.0545 

.0091 

-.0104 

-.0407 

-.0024 

-.0354 

.0059 

-•0304 

• 0136 

.0104 

• 0098 

.0124 

9 

-.0301 

-.0313 

.0012 

-.0151 

.0152 

-.0142 

.0292 

-.0132 

-.0004 

.0214 

-.0017 

.0074 

10 

-.0145 

-.0088 

.0079 

-.0199 

.0102 

-.0058 

.0124 

.0083 

-.0147 

-.0004 

-.0022 

.0025 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 4L 

P 7L 


A B 

A B 

A B 

A B 

A B 

A B 

A B 


.1041 

.7879 

.0113 

.0431 

-.0201 

-.2413 

-.0539 

-.3514 

-.0424 

-.2127 

-.0745 

-•0514 

-.0781 

.1144 

-.0744 

.3024 

.2327 

.0881 

-.0595 

-.0012 

-.0935 

-.0387 

-.0031 

-.0512 

-.0532 

-.0380 

-.0452 

-.0345 

-.0591 

-.0291 

-.0743 

-.0243 

.0854 

.0924 

-.0031 

.0444 

-.0184 

.0215 

-.0207 

.0035 

-.0190 

.0043 

-.0191 

-.0009 

-.0255 

-.0001 

-.0377 

-.0059 

.1240 

.0919 

.0340 

.0415 

.0077 

.0039 

.0028 

-.0092 

.0003 

-.0120 

.0004 

-.0153 

-.0044 

-.0229 

-.0033 

-.0340 

.0371 

.0547 

.0037 

.0183 

-.0040 

-.0014 

-.0027 

-.0042 

-.0075 

-.005B 

-.0022 

-.0075 

-.0033 

-.0105 

.0024 

-.0141 

.0014 

.0353 

-.0022 

.0111 

.0015 

-.0007 

.0044 

-.0030 

.0054 

-.0059 

.0078 

-.0049 

.0100 

-.0094 

.0172 

-.0110 

.0047 

.0075 

-.0003 

.0020 

.0020 

-.0004 

• 0006 

-.0003 

.0005 

.0014 

.0022 

.0007 

.0050 

.0004 

.0101 

.0038 

.0007 

.0058 

-.0002 

.0031 

-.0002 

.0013 

-.0003 

.0014 

.0021 

.0014 

.0022 

• 0023 

.0044 

.0024 

.0044 

.0070 

.0027 

-.0041 

.0013 

.0007 

• 0010 

.0004 

.0010 

.0014 

-.0002 

.0005 

-.0001 

• 0016 

.0003 

.0039 

-.0023 

.0071 

.0194 

-.0012 

.0058 

.0014 

.0008 

-.0010 

-•0004 

.0012 

-.0003 

.0017 

-.0008 

.0017 

-.0012 

.0021 

-.0034 

.0003 
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NACA 0012 AIRFOIL 

ftffrurun * ,3 ° MEftM INCIDENCE » 13.0 DEO 

PITCHING FREQUENCY ■■ 4.00 HZ <K*.0499> PITCHING AMPLITUDE ■ 10.0 DEO 


ZERO DEGREE SWEEP DATA WERE NOT OPTAINED 


m 



L_J 


NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE « 13.0 DEO 
PITCHING FREQUENCY > 4.00 HZ <K«.0499> PITCHING AMPLITUDE - 10.0 DEG 


O 

u> 


FILEI 98 (SHEEP - 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.7208 

3.7 

.0387 

221.6 

.2033 

148.0 

.3848 

38.4 

.4575 

48.1 

.4640 

30.1 

.3972 

38.1 

2 

2.9701 

87.4 

2.5393 

87.1 

1.4203 

85. 7 

.8986 

74.1 

.5108 

65.9 

.5299 

62.6 

.4809 

66.3 

3 

.7418 

123.3 

.7738 

132.6 

.4813 

136.6 

.3903 

111.4 

.2674 

110. 1 

.2688 

81.9 

.2278 

76.0 

4 

1.0993 

83.1 

1.0566 

86.8 

.4488 

82.9 

.3652 

45.5 

.2229 

31.1 

.2197 

1.1 

.1890 

33B.4 

3 

.4393 

79.2 

.4496 

77.6 

.2043 

73.9 

. 1629 

31.9 

.1053 

58.8 

.0984 

47.7 

.0741 

49.1 

A 

.4016 

83.6 

.4756 

84.2 

.1463 

70.6 

.1625 

1 .2 

. 1682 

353.4 

.1946 

332.3 

.1356 

338.4 

7 

.2836 

81.2 

.3483 

66.2 

.0932 

64.8 

.0164 

29.8 

.0409 

270.0 

.0747 

246.1 

.0586 

265.3 

B 

.2110 

76.1 

.2640 

67.6 

.0935 

36.2 

.1159 

349.2 

.0814 

344.6 

.0681 

313.3 

.0663 

316.6 

9 

.1806 

92.8 

.2539 

67.6 

.0438 

63.3 

.0534 

235.7 

.0641 

245.3 

.0663 

227.0 

.0563 

243.7 

10 

.2269 

80.3 

.2683 

53.4 

.1129 

63.3 

.0582 

34.3 

.0284 

47.3 

.0170 

11.1 

.0163 

323.8 


H 

P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.3030 

61.9 

.3012 

40.9 

.3732 

20.0 

.4809 

7.2 

.3070 

333.2 

.3292 

333.0 

2 

.4056 

65.5 

.2053 

60.8 

.0936 

26.9 

.1159 

305.2 

.1320 

273.0 

.1144 

268.0 

3 

.1966 

60.1 

. 1242 

39.8 

.0755 

3.6 

.0893 

308.3 

.0849 

282.2 

.0721 

277.1 

4 

.1480 

330.1 

.0887 

324.6 

.0631 

299.3 

.0596 

259. B 

.0490 

204.8 

.0438 

188.4 

3 

.0790 

17.3 

.0562 

343.0 

.0443 

302.8 

.0605 

264.3 

.0225 

222.0 

.0243 

202.3 

6 

.1254 

313.1 

.0850 

279.1 

.0352 

250. B 

.0537 

202.2 

.0232 

147.6 

.0296 

129.6 

7 

.0493 

237.7 

.0343 

232.0 

.0380 

219.4 

.0237 

192.1 

.0149 

119.7 

.0137 

96.3 

8 

.0553 

279.3 

.0421 

194.6 

.0356 

183.8 

.0310 

169.1 

.0173 

52.0 

.0138 

38.1 

9 

.0434 

223.9 

.0151 

173.3 

.0208 

133.0 

.0321 

114.4 

.0216 

359.0 

.0078 

347.4 

10 

.0187 

242.0 

.0214 

158.3 

.0117 

119.8 

.0149 

36.4 

.0147 

267.8 

.0033 

318. B 


H 


1 

2 

3 

4 
3 
6 

7 

8 
V 

10 


P 

1L 

P 

2L 

P 

3L 

P 

4L 

C 

P 

C 

P 

C 

P 

C 

P 

.7930 

7.7 

.0641 

10.2 

.2620 

184.4 

.3337 

188.7 

.2488 

69.3 

.0593 

268.8 

.1012 

247.3 

.0976 

238.4 

.1260 

42.7 

.0647 

337.2 

.0283 

319.4 

.0210 

279.6 

.1560 

33.9 

.0549 

41.0 

.0087 

63.2 

.0097 

163.1 

.0677 

33.2 

.0186 

11.4 

.0043 

248.3 

.0068 

203.8 

.0353 

2.6 

.0113 

349.0 

.0016 

114.3 

.0053 

124.3 

.0088 

32.1 

.0020 

331.2 

.0020 

100.6 

.0007 

116.7 

.0059 

353.0 

.0031 

355.4 

.0013 

349.4 

.0013 

349.5 

.0049 

147.1 

.0015 

62.4 

.0012 

58.6 

.0019 

31 .8 

.0197 

93.6 

.0060 

74.3 

.0013 

140.7 

.0013 

340.5 


P 

3L 

P 

6L 

P 

7L 

P 

BL 

C 

P 

C 

P 

C 

P 

C 

P 

.2216 

196.4 

.0921 

236.1 

.1387 

323.7 

.3121 

343.8 

.0653 

234.3 

.0569 

232.6 

.0659 

243.8 

.0807 

231 .0 

.0195 

282.6 

.0191 

267.3 

.0255 

269.8 

.0381 

261 .0 

.0120 

178.4 

.0153 

177.6 

.0233 

191.3 

.0341 

185.6 

.0095 

232.1 

.0078 

196.4 

.0110 

197.3 

.0163 

170.8 

.0080 

137.9 

.0092 

122. 1 

.0138 

133.9 

.0204 

122.6 

.0014 

19.7 

.0023 

71.4 

.0050 

83.6 

.0108 

69.1 

.0025 

56.6 

.0032 

43.6 

.0053 

60.0 

.0083 

31.9 

.0005 

338.6 

.0016 

355.6 

.0039 

5.1 

.0073 

342.1 

• 001 B 

349.7 

.0019 

335.5 

.0024 

330.2 

.0034 

275.2 



NACA 0013 AIRFOIL 

HACH NUMBER » .30 MEAN INCIDENCE •' 
PITCHING FREQUENCY = B.00 HZ (K«.0V?5> PITCHING 


13.0 DEG 
AHPLITUDE 


ZERO DEGREE 5UEEP DATA HERE NOT OBTAINED 



L 


MACH NUMBER - 
PITCHING FREQUENCY « 8.00 


NACA 0012 AIRFOIL 

.30 MEAN INCIDENCE *= 15.0 DEO 

HZ IN* .0993 1 PITCHING AMPLITUDE * 10.0 DEG 


o 

Ul 


FILE: .100 (SUEEP - 30.01 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 


1 

2 

3 

4 
3 
6 

7 

8 

10 


1 

2 

3 

4 
3 
6 

7 

8 
9 

10 


p 

1U 

P 

2U 

P 

3U 

P 

A 

8 

A 

B 

A 

8 

A 

.7187 

.8772 

.4024 

.0404 

.4273 

-.0325 

.4744 

2.7444 

.4337 

2.4721 

.5524 

1.443B 

.2153 

.7274 

.7173 

.2332 

.4773 

.0313 

.4078 

-.0202 

.3296 

.8240 

.3552 

.8218 

.4082 

.3023 

.1768 

.0172 

.3474 

.2330 

.3373 

.3187 

. 1834 

.1036 

.0717 

.3857 

.2720 

.3408 

.4027 

.1033 

.1410 

-.1204 

.1717 

.2047 

.0814 

.3170 

.0432 

.0726 

.0123 

.1347 

.2483 

.0373 

.3037 

-.0018 

.138? 

-.1563 


.1471 

-.0414 

.2344 

-.0413 

.0702 

-.0466 

. 1041 

-.0450 

.1527 

-.0314 

.0385 

-.0766 


P 

8U 

P 

7U 

P10U 


A 

8 

A 

8 

A 

8 


.4060 

.403? 

.3009 

.4323 

.1593 

.4789 

.2404 

.2204 

.061? 

.1250 

-.0324 

.0763 

.1354 

.2410 

.0447 

.146? 

-.0366 

.0683 

-.2052 

.125? 

-.1307 

.0738 

-.0791 

.0033 

-.0310 

.0221 

-.0750 

-.0311 

-.0510 

-.0370 

-.1171 

-.0448 

-.027? 

-.081? 

.0162 

-.0553 

.0230 

-.0432 

.0018 

-.0302 

.0262 

-.0172 

-.0483 

-.0130 

.0387 

-.0373 

.0158 

.0106 

-.0018 

-.0380 

.0222 

.0085 

-.0096 

-.0024 

-.0066 

-.0478 

.0087 

-.0074 

.0170 

-.0113 


4U 

P 

SU 

p 

6U 

P 

7U 

B 

A 

B 

A 

8 

A 

8 

.3431 

.4328 

.4333 

.4376 

.3538 

.4678 

.4462 

.3144 

• 5090 

. 1845 

.4006 

.2611 

.3449 

• 2016 

• 2716 

• 2543 

.1943 

.2194 

.2870 

.2242 

.2214 

.2358 

-.0745 

. 1474 

-.1975 

.1400 

-.1676 

• 1705 

.1849 

. 1013 

• Q918 

.0337 

.0968 

.0277 

• 0564 

.1314 

-.1284 

.1176 

-.1950 

.0333 

-.1336 

• 0623 

.0478 

.0042 

-.0121 

• 0140 

-.0442 

• 0000 

-♦0533 

• 076B 

- • 0988 

.0781 

-.1201 

.0039 

-.0788 

.0408 

-.0497 

-.0378 

-.0556 

-.0028 

-.0836 

-.0370 

-.0547 

-.0147 

-.0336 

-•0084 

-.0233 

-.0313 

-.0378 

-.0310 


P11U 

PI 

2U 

P13U 

A 

8 

A 

8 

A 

B 

.0177 

.3036 

-.114? 

.4861 

-.1238 

.4831 

-.1267 

.0280 

-.1335 

-.0418 

-.1016 

-.0332 

-.1178 

-.0100 

-.0845 

-.0488 

-.0709 

-.0412 

-.0476 

-.0632 

.0075 

-.0338 

.0193 

-.0415 

-.0070 

-.0829 

.0327 

-.0303 

• 0336 

-.0120 

.0623 

-.0288 

.0341 

.0183 

.0155 

.0180 

.0507 

.0159 

.0072 

.0426 

.0093 

.0173 

-.0071 

.0604 

-.0316 

.0173 

-.0201 

.0217 

-.0414 

-.0132 

-.0131 

-.0430 

-.0142 

-.0132 

.0234 

-.0132 

.0155 

.0124 

-.0053 

.0071 


H 

P 

1L 

P 

2L 


A 

• 

A 

8 

h 

Mil 

.8823 

.1542 

.0224 

-.0732 

.0443 

.0172 

3 

.0373 

.2238 

-.0232 

.0854 

4 

-.0003 

.0816 

-.0067 

.0243 

3 

.0107 

.0312 

-.oooo 

.0025 

6 

-.0018 

.0137 

-.0042 

-.0013 

7 

.0213 

.0083 

• OOS6 

.0028 

8 

-.0037 

.0316 

-.0052 

.0062 

7 

-.0073 

.0010 

.0020 

-.0033 

10 

.0008 

.0046 

.0014 

.0015 


P 

3L 

P 

4L 

A 

8 

A 

8 

-.0331 

-.2068 

-.0886 

-.4380 

-.0354 

-.0184 

-.0376 

-.0541 

-.0169 

.0318 

-.0106 

-.0218 

• 0006 

.0116 

.0079 

-.0012 

.0023 

.0016 

.0046 

.0007 

-.0036 

.0003 

-.0029 

.0019 

.0013 

.0023 

-.0026 

.0019 

-.0018 

.0010 

.0015 

-.0041 

.0022 

.0004 

.0023 

.0040 

.0002 

-.0002 

-.0007 

-.0018 


P SL 

p 

6L 

A 

8 

A 

• 

-.1331 -.3013 

-.1315 

-.1286 

-.0071 -.0423 

-.0023 

-.0486 

-.0155 -.0227 

-.0135 

-.0277 

.0069 -.0069 

.0127 

-.0081 

.00B4 -.0018 

.0096 

.0036 

.0016 

.0024 

-.0010 

.0070 

-.0009 

.0042 

-.0030 

.0034 

-.0009 -.0040 

-.0022 

-.0053 

.0035 

.0018 

.0048 

.0026 

-.0023 -.0007 

-.0034 

-.0014 


p 

7L 

P 

8L 

A 

8 

A 

8 

-.1627 

.0337 

-.1386 

.2303 

-.0222 

-.0327 

-.0429 

-.0586 

-.0262 

-.0303 

-.0273 

-.0458 

.0138 

-.0170 

.0272 

-.0199 

.0154 

-.0007 

.0236 

.0066 

.0033 

.0107 

.0011 

.0177 

-.0023 

.0063 

-.0068 

.0068 

-.0075 

-.0025 

-.0114 

-.0040 

.0059 

-.0022 

.0071 

-.0047 

-.0054 

.0035 

-.0105 

.0020 
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NACA 0012 AIRFOIL 


MACH NUMBER • .30 MEAN INCIDENCE > 13.0 DEO 
PITCHING FREQUENCY = 8.00 HZ <K=.0995> PITCHING AMPLITUDE « 10.0 DEG 


ZERO DEGREE SHEEP DATA HERE NOT OBTAINED 




1 i 


I 1 


1 1 


NACA 0013 AIRFOIL 

MACH NUMBER ■ .30 MEAN INCIDENCE « 15.0 DEO 
PITCHING FREQUENCY - 8.00 HZ <K>.0995> PITCHING AMPLITUDE - 10.0 DEO 


O 

•^J 


FILE! 100 (SHEEP ■ 30.01 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

AU 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.1341 

39.3 

.4054 

84.3 

.4308 

94.3 

.4018 

55.2 

.4124 

45.0 

.7184 

39.4 

.4445 

44.4 

3 

2.97B4 

81.4 

3.5534 

77.5 

1.4598 

81.5 

.9811 

71.3 

.5414 

70.1 

.4782 

54.9 

.3995 

59.7 

3 

.7434 

70.5 

.4783 

87.4 

.4083 

92.8 

.4271 

50.5 

.3200 

52.4 

.3412 

37.4 

.3151 

45.4 

4 

.om 

44.7 

.9174 

43.4 

.3502 

59.7 

.2344 

4.4 

.1449 

333.5 

.3421 

305.3 

.2391 

315.5 

5 

.4477 

55.4 

.4 790 

48.3 

.2124 

40.8 

.2044 

24.4 

.1347 

47.8 

.1025 

19.2 

.0429 

24.2 

A 

.4730 

54.8 

.5408 

41.8 

.1749 

34.3 

.1783 

317.5 

.1754 

313.0 

. 1982 

280.3 

.1458 

292.1 

7 

.3473 

40.0 

.3393 

14.3 

.1121 

34.3 

.0494 

14.5 

.012B 

141 .0 

.0443 

142.4 

.0533 

179.9 

8 

.3834 

38.5 

.3094 

11.1 

.1389 

359.3 

.1742 

294.2 

.1259 

308.3 

.1202 

271.9 

.0887 

297.4 

9 

.1479 

4.0 

.3434 

345.3 

.0814 

329.5 

.0481 

223.2 

.0473 

214.2 

.0837 

181.9 

.0441 

214.1 

10 

.1104 

19.4 

. 1441 

337.0 

.0494 

320.8 

.0780 

259.2 

.0542 

241.1 

.0544 

204.4 

.0489 

230.7 

H 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 


1 


.5741 

45.0 

.5432 

33.4 

.5047 

18.4 

.5059 

2.0 

.4995 

344.7 

.4992 

345.4 


3 


.3341 

47.5 

.1395 

24.3 

.0831 

337.0 

.1297 

283.5 

.1418 

252.9 

.1049 

251.9 


3 


.3745 

39.3 

.1534 

14.9 

.0774 

331.9 

.1183 

245.1 

.0974 

240.0 

.0820 

239.8 


4 


.3407 

301.5 

.1478 

294.1 

.0993 

273.1 

.0791 

217.0 

.0543 

172.0 

.0458 

155.1 


5 


.0554 

393.5 

.0999 

251.8 

.0745 

221.8 

.0832 

184.8 

.0444 

132.8 

.0354 

109.4 


A 


.1353 

349.0 

.0871 

300.0 

.0577 

143.4 

.0487 

114.8 

.0387 

41 .8 

.0237 

40.7 


7 


.0489 

153.0 

.0502 

178.0 

.0314 

123.2 

.0531 

72.4 

.0432 

9.4 

.0198 

28.0 


8 


.0504 

353.7 

.0551 

135.5 

.0190 

54.2 

.0409 

353.3 

.0544 

288.5 

.0294 

317.1 


9 


.0381 

1B3.7 

.0238 

49.0 

.0099 

254.3 

.0435 

252.3 

.0449 

197.0 

.0193 

227.0 


10 


.0483 

187.8 

.0128 

137.1 

.0204 

123.5 

.0284 

117.5 

.0198 

51.4 

.0105 

330.0 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

4L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.9011 

11.7 

.0497 

24.8 

.2095 

189.1 

.4445 

191.0 

.3294 

203.8 

.1987 

229.7 

.1713 

288.3 

.2943 

327.4 

2 

.2250 

44.7 

.0752 

283.2 

.0584 

251 .4 

.0458 

214.8 

.0432 

192.1 

.0487 

182.7 

.0571 

202.8 

.0727 

214.2 

3 

.2273 

10.0 

.0885 

344.8 

.0341 

332.0 

.0242 

204.0 

.0275 

214.4 

.0308 

204.0 

.0401 

220.9 

.0533 

210. B 

4 

.0814 

359.8 

.0254 

344.7 

.0114 

3.0 

.0080 

98.8 

.0097 

135.1 

.0151 

122.7 

.0219 

141.0 

.0337 

124.1 

5 


18.9 

.0025 

359.4 

.0028 

54.9 

.0044 

81.4 

.0084 

102.3 

.0103 

49.3 

.0154 

92.5 

.0245 

74.3 

4 

352.3 

.0044 

253.1 

.0034 

275.2 

.0035 

303.3 

.0029 

34.2 

.0070 

352.0 

.0113 

18.3 

.0170 

3*7 

7 

.0229 

48.8 

.0042 

43.4 

.0027 

32.3 

.0032 

305.4 

.0043 

347.2 

.0045 

318.2 

.0047 

339.9 

.0095 

315.0 

8 

.0318 

353.3 

.0081 

319.9 

.0021 

298.8 

.0044 

140.1 

.0041 

192.3 

.0057 

202.4 

.0079 

251.4 

.0121 

250.9 

9 

.0075 

277.3 

.0039 

148.4 

.0022 

80.5 

.0044 

29.2 

.0039 

43.0 

.0055 

41.8 

.0043 

110.7 

.0085 

123.9 

280.7 

10 

.0047 

10.2 

.0020 

43.2 

.0003 

127.7 

.0020 

204.4 

.0024 

254.3 

.0037 

247.5 

.0044 

302.5 

.0107 
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NACA 0012 AIRFOIL 

MACH NUMBER • .30 MEAN INCIDENCE ■ 1S.0 DEO 
PITCHING FREQUENCY =10.00 HZ (K*.1239> PITCHING AMPLITUDE • 10.0 DEG 


O 

H5 


FILE 1 101 (SHEEP « 30. 0» 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

tu 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


A 

B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

1.4133 

1.1112 

1.1830 

.3942 

.8302 

.0993 

.8280 

.5278 

.6789 

.5150 

.6972 

.3789 

.6723 

.3973 

2 

2.3918 

.9333 

2.0636 

.9522 

1.2635 

.5019 

.6822 

.6073 

.3724 

.3899 

.3205 

.4854 

.3222 

.3704 

3 

.6618 

.3998 

.6601 

.1759 

.3380 

.0509 

.2003 

.2741 

.1438 

.2368 

.0542 

.3867 

.1214 

.3309 

4 

.6363 

.4231 

.6364 

.4807 

.2469 

. 1836 

-.0001 

. 1733 

-.1142 

.0793 

-.2683 

.0213 

-.2384 

.0930 

5 

.3422 

.3374 

.2821 

.3128 

.4023 

.1458 

.1327 
. 1619 

.0238 

.2194 

.0570 

.1038 

-.0384 

.0567 

-.0480 

.0337 

6 

.4094 

.1703 

.3058 

.0753 

-.1300 

.0969 

-.0990 

.0384 

-.0825 

-.0929 

-.1112 

-.0776 

7 

8 
9 

-.0291 

.022? 

.3393 
. 1831 

mu 

-MU 

-Mi 

.3403 

.2476 

:11» 

-.0186 

-.0304 

MV 

.0567 

-.1051 

-.1006 

-.0159 

.0574 

-.0766 

-.0224 

-.0299 

-.1351 

-.0162 

.0756 

-.0317 

-.0312 

--’.mi 

.0114 

.0559 

-.0898 

-.0784 

.0317 

-.0944 

-.0433 

- • 0400 


to 

-.0023 

-.0247 

-.0400 

-.0230 

-.0674 

.0597 

-.0986 

-.0271 

-.103? 

H 


p 

BU 

p 

9U 

P10U 

PUU 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.3331 

.3383 

.3880 

.3692 

.1805 

.4663 

-.0271 

.3634 

-.2000 

.4579 

-.2199 

.4834 


2 


.2123 

.3313 

« 073B 

.2176 

-.0660 

.1170 

-.2057 

.0163 

-.1561 

-.0674 

-.1356 

-.0369 


3 


.0110 

.3171 

-.0387 

.2090 

-.0897 

.0770 

-.1407 

-.0549 

-.0576 

-.0896 

-.0334 

-.0783 


4 


-.2348 

.0120 

-.1940 

-.0071 

-.1008 

-.0657 

-.0075 

-.1244 

.0591 

-.0467 

.0629 

-.0299 


S 


-.0897 

-.0034 

-.0893 

-.0868 

-.0087 

-.0913 

.0720 

-.0959 

.0492 

.0209 

.0314 

.0337 


A 


-.0226 

-.1204 

.0418 

-.1193 

.0689 

-.0343 

.0961 

.0304 

-.0137 

.0508 

-.0217 

.0338 


7 


.0126 

.0278 

.0353 

-.0083 

.0233 

.0288 

-.0083 

.0661 

-.0523 

-.0035 

-.0292 

-.0113 


8 


-.0316 

-.0383 

.0437 

.0238 

.0001 

.0193 

-.0434 

.0148 

-.0039 

-.0319 

.0031 

-.0034 


9 


-.0227 

-.0489 

-.0339 

.0167 

-.0309 

-.0032 

-.0280 

-.0271 

.0126 

-.0305 

-.0080 

-.0161 


10 


.0312 

-.0740 

.0120 

-.0398 

.0235 

-.0305 

.0350 

-.0211 

.0315 

.0079 

.0119 

-.0063 



H 

p 

1L 

P 

2L 

P 

u 

r 

p 

4L 

P SL 

p 

6L 

P 7L 

p 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.2483 

.8930 

.0114 

-.0178 

-.0624 

-.2764 

-.1362 

-.5350 

-.2126 -.3387 

-.2201 

-.1906 

-.2438 

.0077 

-.2463 

.2134 

2 

.0681 

.2706 

-.1258 

.0536 

- . 0867 

.0064 

-.0476 

-.0409 

-.0232 -.0230 

-.0067 

-.0360 

-.0286 -.0471 

-.0410 

-.0689 

3 

-.0285 

.2181 

-.0496 

.0764 

-.0205 

.0255 

.0086 

-.0253 

.0013 -.0327 

• 0108 

-.0364 

-.0053 -.0467 

.0045 

-.0603 

4 

-.0183 

.0487 

-.0057 

.0149 

.0063 

.0111 

.0182 

.0073 

.0137 -.0019 

.0218 

• 0030 

.0315 -.0077 

.0484 

.0023 

3 

.0118 

.0074 

.0010 

-.0040 

.0007 

-.0005 

.0005 

.0031 

.0041 

.0082 

.0033 

.0123 

.0113 

.0136 

.0055 

.0263 

A 

.0285 

.0328 

.0095 

.0234 

.0012 

.0119 

-.0070 

.0003 

-.007? 

♦ 0050 

-.0111 

.0049 

-.0094 

.0148 

-*01?3 

.0131 

7 

-.0058 

.0400 

-.0059 

.0083 

-.0018 

.0029 

.0023 

-.0024 

-.0027 -.0026 

-.0011 

-.0072 

- • 00?5 -.007? 

-.0061 

-.0199 

8 

-.0194 

.0094 

-.0033 

- . 000B 

-.0010 

.0000 

.0013 

.0008 

.0033 -.0008 

.0041 

.0004 

.0041 -.0030 

.0059 

.0003 

y 

-.0120 

-.0039 

-.0014 

-.0033 

-.0012 

- .0008 

-.0010 

• 0016 

.0025 

.0026 

.000? 

.0025 

.0032 -.0013 

.0071 

-.0013 

10 

.0082 

-.0125 

.0051 

-.0024 

• 0014 

-.0010 

-.0024 

.0005 

.0007 

• 0010 

-.0003 

• 0017 

.001? 

.0023 

.0012 

.0033 
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NACA 0012 AIRFOIL 


HACH NUMBER ■ .30 MEAN INCIDENCE = 15.0 DEO 
PITCHING FREQUENCY =10.00 HZ (K>.1239> PITCHING AMPLITUDE 


• 10.0 DEO 


ZERO DEGREE SHEEP DATA HERE NOT OBTAINED 




L 


NACA 0012 AIRFOIL 

MACH NUMBER - .30 MEAN INCIDENCE > 15.0 DEO 
PITCHING FREQUENCY -=10.00 HZ (K*.1239> PITCHING AMPLITUDE ■ 10.0 DEO 


FILE! 101 (SHEEP * 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.7994 

31.9 

1.2469 

71.6 

.8361 

83.2 

.9819 

57.5 

.8521 

52.8 

.9062 

30.3 

.7811 

39.4 

2 

2.7348 

70.2 

2.2745 

65.3 

1.3614 

68.4 

.9134 

48.3 

.5392 

43.7 

.5816 

33.4 

.4909 

41.0 

3 

.7732 

58.9 

.6831 

75.1 

.3616 

81.9 

.3395 

36.2 

.2770 

31.3 

.3905 

8.0 

.3324 

20.1 

4 

.7810 

57.2 

. 7V75 

52.9 

.3077 

53.4 

.1733 

360.0 

.1391 

304.8 

.2692 

274.5 

.2566 

291.7 

3 

.4433 

30.3 

.3096 

37.9 

.1971 

47.7 

.2207 

6.2 

.1184 

28.8 

.0685 

325.9 

.0720 

318.3 

6 

.3303 

39.5 

*5337 

18.6 

.1786 

25.0 

.1621 

306.7 

.1062 

291.2 

.1242 

221.6 

.1355 

235.1 

7 

.3403 

333.1 

.3592 

341.4 

.1544 

353.1 

.1198 

298.6 

.0813 

338.4 

.0574 

347.0 

.0461 

43.4 

8 

.1843 

7.1 

.2526 

348.6 

.0876 

324.9 

.1264 

232.7 

.1388 

256.8 

. 1350 

228.3 

.0931 

262.8 

9 

.1438 

324.1 

.2208 

311.5 

.0850 

311.8 

.0274 

215.4 

.0537 

197.6 

.0792 

171.7 

.0603 

228.6 

10 

.1034 

49.8 

.1323 

340.9 

.0198 

263.5 

.0470 

211.7 

.0712 

198.9 

.1153 

148.8 

.1074 

194.6 


H 

P 

8U 

P 

9U 

P10U 

Milt 

P 

12U 

P13U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.6607 

37.2 

.3356 

46.4 

.3000 

21.2 

.3641 

357.2 

.4996 

336.4 

.3311 

335.3 

2 

.4107 

31 . 1 

.2298 

18.7 

.1343 

330.6 

.2063 

274.5 

.1701 

246.6 

. 1470 

247.2 

3 

.3173 

2.0 

.2125 

349.3 

.1182 

310.7 

.1510 

248.7 

.1065 

212.8 

.0852 

203.1 

4 

.2351 

272.9 

. 1941 

267.9 

.1203 

236.9 

.1246 

183.3 

.0754 

128.3 

.0696 

113.4 

3 

.0898 

267.8 

.1246 

225.8 

.0918 

183.4 

.1199 

143.1 

.0334 

67.0 

.0460 

43.0 

6 

.1225 

190.6 

. 1266 

160.7 

.0771 

116.6 

.10BS 

62.3 

.0526 

344.9 

.0401 

327.2 

7 

.0306 

24.3 

.0561 

98.7 

.0371 

39.2 

.0666 

352.6 

.0524 

266.2 

.0313 

248.9 

8 

.0497 

219.5 

.0497 

61.4 

.0193 

.4 

.0459 

288.9 

.0322 

187.0 

.0046 

137.7 

9 

.0539 

204.9 

.0378 

296.2 

.0314 

260.4 

.0390 

225.9 

.0330 

157.3 

.0180 

206.4 

10 

.0900 

145.3 

.0415 

163.2 

.0385 

142.4 

.0409 

121.1 

.0324 

76.0 

.0135 

118.6 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

.9268 

13.3 

.0211 

147.3 

.2834 

192.7 

.3521 

194.3 

.4170 

210.7 

.2911 

229.1 

.2439 

271.8 

.3259 

310.9 

2 

.2791 

14.1 

.1367 

293.1 

.0869 

274.2 

.0627 

229.3 

.0355 

223.2 

.0367 

190.6 

.0531 

211.2 

.0802 

210.8 

3 

.2200 

332.6 

.0911 

327.0 

.0327 

321.2 

.026? 

161.4 

.0327 

177.7 

• 0380 

163.3 

.0470 

1B6.4 

.0603 

173.8 

4 

.0521 

339.2 

.0139 

339. 1 

.0127 

29.4 

.0196 

68.0 

.0158 

97.1 

.0220 

82.2 

.0324 

103.8 

.0484 

87.3 

3 

.0139 

37.8 

.0041 

166.7 

.0009 

122.7 

.0031 

9.9 

.0092 

26.6 

• 0128 

13.7 

.0177 

39.7 

.0269 

11.8 

6 

.0435 

41.0 

.0253 

22.0 

.0119 

3.9 

.0070 

272.3 

.0094 

302.3 

.0122 

294.0 

.0175 

327.5 

.0234 

304.2 

7 

.0405 

351.7 

.0102 

324.3 

.0035 

32B.3 

.0033 

135.8 

.0037 

225.6 

.0073 

188.6 

.0124 

230.2 

.0208 

197.0 

8 

.0215 

295.8 

.0034 

257.1 

.0010 

272.0 

.0015 

57.0 

.0034 

103.8 

.0041 

83.9 

.0051 

125.9 

.0059 

86.9 

9 

.0134 

243.7 

.0036 

203.0 

.0015 

235.2 

.0019 

327.7 

.0036 

43.9 

• 0026 

19.5 

.0034 

111.3 

.0072 

100.3 

10 

.0150 

146.7 

.0056 

114.9 

.0017 

124.6 

.0024 

281.4 

.0012 

32.4 

.0017 

349.4 

.0030 

39.0 

.0035 

19.3 
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TABLE 5 

(Notes 1 and 2) 


CHORDWISE PRESSURES: M c =0.40, 5=8 deg 


a 

M 

^c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 

0 

.037 

32 

114-117 

0 

.075 

34 

118-121 

0 

.093 

36 

122-125 

9 

.037 

38 

126-129 

9 

.075 

40 

130-133 

9 

.093 

42 

134-137 

12 

.037 

44 

138-141 

12 

.075 

46 

142-145 

12 

.093 

48 

146-149 

15 

.037 

50 

150-153 

15 

.075 

52 

154-157 

15 

.093 

54 

158-161 


Notes: 

1. Unswept and swept counterparts appear on facing pages (A,B coefficients 
on first page pair and C,P coefficients on second page pair). 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via the page numbers. 

3. Nominal values 

4. Pages here refer to the C N loops of Ref. 2. To obtain corresponding 
C c> C L , Cjj and C M paging use: 

PAGE C c = PAGE C N + 50; PAGE C L = PAGE C N + 100 

PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If Cjj is on page 8 of Ref. 2, then C c is on page 58, is on page 

108, and so on. 
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NACA 0012 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE « .0 DEO 

PITCHING FREQUENCY » 4.00 HZ CK ~. 037 B > PITCHING AMPLITUDE » B.O DEO 


FILE ! 22 ( 8 UEEP ■ . 0 ) 

FOURIER COSINE ( A ) AND SINE ( B ) COEFFICIENTS 


H 

P 1 U 

P 2 U 

P 3 U 

P 4 U 

P su 

P 6 U 

P 

7 U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

8 

1 

-.2302 2. 6286 

-.3867 2.8428 

-.2223 2.2632 

-.2324 1.7220 

-.1139 1.3134 

-.1438 1.1940 

-.0794 

1.0963 

2 

- 1.1738 -.2301 

-.9369 -.2738 

-.3189 -.0966 

-.2754 -.0708 

-.1407 -.0194 

-.1247 -.0236 

-.0746 

-.0038 

3 

.0238 -.1781 

.0328 -.1383 

-.0131 -.0330 

-.0143 -.0088 

-.0139 

.0041 

-.0111 -.0006 

-.0103 

.0037 

4 

.0119 -.0087 

.0187 

.0029 

-.0010 -.0031 

-•0044 -.0054 

-.0083 -.0016 

-.0068 -.0027 

-.0070 

-.0009 

3 

.0006 .0013 

-.0028 

.0033 

.0002 

.0021 

.0012 

• 0003 

.0010 -.0013 

.0021 -.0009 

.0013 

-.0005 

6 

-.0022 .0002 

-•0026 -.0016 

-.0029 -.0023 

-.0010 -.0003 

.0000 -.0014 

-.0003 -.0014 

-.0008 

-.0019 

7 

-.0019 -.0017 

.0039 -.0039 

.0017 -.0036 

.0012 -.0017 

-.0006 -.0013 

.0004 -.0010 

-.0003 

-.0012 

e 

.0002 .0018 

.0008 

.0023 

.0005 

• 0013 

-.0009 

• 0001 

-.0006 -.0002 

.0002 

.0002 

-.0002 

.0003 

V 

-.0001 .0027 

-.0013 

.0011 

• 0004 

• 0009 

.0007 

• 0002 

-.0006 

• 0013 

-.0004 

.0004 

-.0004 

.0004 

10 

.0047 .0063 

.0013 

.0026 

• 0023 

• 0019 

.0007 

• 0014 

.0016 

.0011 

• 0003 

.0013 

.0011 

.0012 


H 

P 

8 U 

P 

9 U 

P 10 U 

P 11 U 

PI 

2 U 

P 13 U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.1024 

.8737 

-.0326 

.3811 

-.0143 

.3766 

.0033 

.1720 

.0020 

.0612 

.0018 

-.0073 

2 

-.0303 

-.0079 

-.0131 

.0010 

-.0022 

.0012 

>0107 

.0013 

.0125 

.0023 

-.0084 

-.0013 

3 

-.0100 

.0043 

-.0071 

.0063 

-.0033 

.0032 

-.0033 

.0042 

-.0013 

,0015 

-.0006 

-.0014 

4 

-.0039 

-.0020 

-.0027 

.0002 

-.0017 

.0007 

-.0007 

.0013 

-.0007 

.0004 

.0007 

.0013 

5 

.0008 

.0002 

.0003 

.0003 

.0002 

.0003 

.0001 

.0001 

• 0001 

.0003 

-.0001 

-.0000 

6 

-.0008 

-.0011 

-.0002 

.0002 

-.0002 

.0004 

-.0002 

.0005 

-.0001 

-.0001 

-.0002 

.0000 

7 

-.0002 

-.0009 

.0003 

-.0010 

.0006 

-.0006 

.0007 

-.0003 

-.0001 

-.0003 

• 0001 

-.0001 

8 

-.0002 

.0002 

-.0002 

-.0001 

-.0002 

-.0002 

-.0002 

-.0004 

-.0002 

.0001 

-.0002 

.0001 

9 

-.0007 

.0003 

.0004 

.0002 

.0002 

.0001 

.0000 

-.0000 

.0002 

.0001 

• 0001 

.0001 

10 

.0003 

.0014 

.0004 

.0000 

.0003 

.0001 

.0005 

.0002 

.0004 

.0006 

.0007 

.0002 


H 

P 1 L 

P 

2 L 

P 

3 L 

P 4 L 

p 

3 L 

P 

6 L 

P 

7 L 

P 

8 L 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

. 2323 - 2.1873 

. 3434 - 

- 2.3457 

. 2466 - 

- 2.3386 

.0889 -.7638 

.0204 

-.4162 

.0073 

-.1938 

-.0035 

-.0707 

-.0037 

.0087 

2 

-.9287 -.2529 

-.6060 

-.2218 

-.3625 

-.1200 

-.0460 -.0236 

-.0037 

-.0038 

.0083 

-.0007 

.0090 

.0001 

-.0053 

-.0015 

3 

-.0368 .0824 

-.0283 

.0606 

.0079 

.0025 

.0065 -.0022 

.0031 

-.0040 

.0038 

-.0023 

.0022 

-.0022 

-.0001 

.0019 

4 

.0062 -.0109 

.0266 

.0078 

.0088 

-.0058 

.0004 -.0023 

.0013 

• 0000 

.0011 

.0005 

.0010 

.0009 

• 0015 

.0019 

5 

-.0080 -.0032 
-.0038 .0035 

.0033 

-.0053 

-.0122 

-.0073 

.0014 

-.0018 

.0001 

-.0012 

.0004 

-.0008 

.0003 

-.0006 

• 0003 

-.0004 

-.0001 

6 

-.0012 

.0043 

.0091 

-.0003 -.0003 

.0004 

.0004 

.0003 

*0003 

.0002 

-.0001 

-.0000 

-.0002 

7 

.0051 -.0008 

-.0021 

.0041 

.0034 

.0001 

.0004 

.0004 

-.0001 

.0004 

-.0002 

.0003 

-.0002 

• 0001 

-.0001 

.0001 

8 

-.0019 .0000 

-.0006 

.0017 

-.0008 

.0017 

-.0008 -.0006 

-.0005 

.0001 

-.0003 

.0000 

-.0003 

.0002 

-.0003 

.0003 

9 

.0007 .0013 

.0021 

• 0004 

.0030 

.0003 

.0010 

.0002 

.0003 

-.00 01 

.0000 

-.0000 

.0001 

-.0000 

.0001 

-.0002 

10 

.0032 .0042 

.0012 

.0015 

.0027 

.0037 

.0003 

.0005 

.0005 

.0006 

.0002 

.0005 

.0003 

.0003 

.0000 

.0005 







Ln 


NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE - .0 DEO 

PITCHING FREQUENCY » 4.00 HZ (K°.0378> PITCHING AMPLITUDE 


8.0 DEB 


FILE I 47 (8UEEP - 30.0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

P 1U 

P 2U 

P 

3U 


A 8 

A 8 

A 

8 

1 

-.1989 2.7283 

-.3143 2.9810 

-.1742 

2.3433 

2 

-1.1229 -.1924 

-.9446 -.2131 

-.4816 

-.0716 

J 

.0133 -.1494 

.0255 -.1293 

-.0093 

-.0227 

4 

•0134 *0006 

• 0131 

• 0125 

-.0013 

.0114 

5 

.0089 -.0042 

.0091 

.0013 

.0030 

,0026 

6 

.0054 ,6099 

• 0009 

• 0064 

.0001 

.0032 

7 

-.0023 -.0024 

-.0003 -.0054 

-.0024 

-.0036 

8 

.0046 -.0029 

•0080 - • 0038 

.0048 

-.0072 

9 

.0019 .0001 

-.0000 

.0028 

.0009 

.0016 

10 

.0026 .0034 

.0017 

.0034 

.0026 

.0030 


P 

4U 

P 3U 

P 6U 

P 7U 

A 

8 

A 

8 

A 

8 

A 

8 

-.1914 

1.8227 

-.0817 1.2713 

-.1199 1.2660 

-.0980 1.0677 

-.2642 

-.0539 

-.1197 -.0114 

-.1163 -.0187 

-.0770 -.0111 

-.0103 

-.0076 

-.0075 -.0019 

-.0051 -.0037 

-.0033 -.0003 

.0004 

-.0013 

-.0009 

.0043 

-.0053 

.0002 

-.0020 

.0022 

.0038 

.0032 

.0039 -.0046 

•0060 ".0044 

.0049 -.0034 

.0008 

-.0008 

.0028 

.OOOS 

.0000 -.0007 

.0021 

.0014 

.0029 

.0005 

-.0006 -.0019 

-•0001 -.0019 

-.0001 -.0016 

-.0002 

-.0002 

.0029 -.0025 

.0012 -.0023 

.0020 -.0004 

.0022 

-.0005 

.0014 

.0007 

-.0010 

.0011 

-.0004 

• 0010 

.0000 

.0041 

.0009 

• 0005 

.0003 -.0002 

.0008 

.0012 


H 


1 

l 

$ 

6 

7 

8 
9 

10 


p 

8U 

p 

9U 

P10U 

A 

• 

A 

8 

A 

8 

-.0760 

.8693 

-.0183 

.3926 

-.0048 

.3923 

-.0378 

-.0033 

-.0037 

.0018 

• 0043 

.0008 

-.0039 

,0028 

-.0049 

.0033 

-.0039 

.0030 

.0013 

.0041 

-.0004 

.9014 

-.0003 

.0015 

• 0037 

-.0024 

.HOIS 

-.0011 

.0009 

-.0006 

.0042 

.0033 

.0005 

-.0003 

.0004 

-.0001 

.0000 

-.00:. 4 

-.0001 

-.0005 

-.0006 

-.0003 

.0028 

.0016 

.0003 

-.0008 

.0003 

-.0011 

.0001 

.0008 

.0007 

-.0003 

.0005 

.0000 

.0010 

• 0027 

.0003 

.0003 

.0006 

.0001 


PUU P12U P13U 

A 8 A 8 A B 


.0089 

.1920 

.0076 

.0446 

.0033 

-.0184 

.0142 

-.0002 

.0109 

-.0003 

-.0179 

-.0045 

-.0030 

.0024 

-.0023 

.0011 

-.0017 

-.0010 

-.0002 

.0017 

.0011 

.0008 

.0028 

,0915 

.0002 

-.0001 

.0001 

-.0000 

.0001 

.0001 

.0004 

.0001 

-.0002 

-.0006 

.0002 

-.0003 

- . 00 1 2 

-.0000 

-.0005 

-.0001 

-.0005 

-.0001 

.0003 

-.0014 

-.0002 

.0000 

-.0002 

.0005 

,0004 

.0003 

.0002 

.0000 

.0001 

-.0002 

.0008 

-.0000 

.0001 

.0001 

.0003 

.0000 


H 

P 1L 

P 2L 

P 3L 

p 

4L 


A 8 

A 

• 

A 

B 

A 

8 

1 

.1796-2.0607 
-.8497 -.1916 

.2409-2.0943 

.1745-1.2107 

.0653 

-.7765 

2 

-.5219 -.1598 

-.1468 -.0355 

-.0421 

-.0195 

3 

-.0364 .0728 

-.0249 

.0414 

-.0007 -.0001 

.0029 

-.0053 

4 

,0060 -.0106 

.0160 -.0046 

.0039 -.0063 

.0022 

-.0026 

3 

-.0052 .0001 

-.0041 

.0006 

-.0038 

.0035 

-.0025 

.0017 

6 

0001 .0038 

-.0022 

.0002 

-.0002 

.0006 

.0002 

.0004 

7 

,‘3(515 -.0004 

-.0001 

.0025 

.0012 -.0018 

.0007 

.0006 

8 

,0007 -.0002 

-.0005 

.0005 

-.0003 

.0005 

-.0005 

- .0003 

9 

-.0017 -.0003 

-.0005 -.0006 

.0005 -.0006 

-.0003 

-.0003 

10 

-.0000 .0014 

-.0010 

.0004 

.0001 

,0003 

-.0001 

.0002 


P SL 

P 

6L 

P 7L 

P 

BL 

A 

8 

A 

8 

A 

B 

A 

8 

.0090 -.4091 

-.0013 

-.1869 

-.0105 -.0603 

-.0067 

.0212 

.0002 -.0050 

.0114 

-.0008 

,0121 - • 0008 

-.0148 

-.0066 

.0022 -.0036 

,0023 

-.0044 

.0013 -.0043 

-.0014 

.0018 

.0009 -.3018 

.0009 

-.0012 

.0004 -.0009 

.0038 

.0022 

-.0009 

.0013 

-.0015 

.0003 

-.0007 

.0002 

.0015 

-.0016 

-.0002 

.0002 

,0001 

.0003 

-.0002 -.0001 

-.0001 

-.0014 

,0005 

.0002 

.0009 

.0004 

.0007 

.0002 

.0000 

.0002 

.0001 -.0001 

-.0001 

.0001 

.0002 

,0001 

-.0002 

.0008 

-.0000 -.0004 

-.0000 

-.0002 

-.0000 -.0003 

-.0000 

-.0001 

• 0001 

.0002 

-.0002 

.0003 

.0002 

.0001 

,0003 

.0000 



NACA 0012 AIRFOIL 

MACH NUMBER - . 40 MEAN INCIDENCE .0 DEO 
PITCHING FREOUENCT * 4.00 HZ <K*. 03781 FITCHINO AMPLITUDE > B.O DEO 


FILE 1 22 (SHEEP - .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 


3 

4 

3 

4 

7 

8 
? 

10 


r 

• tu 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

7U 

c 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.4403 334.4 

2.848? 

352.3 

2.2741 

354.4 

1.7374 

352.3 

1.3203 

333.0 

1.2024 

333.1 

1.0??2 

335.? 

1.2001 

238.0 

,??53 

234.0 

.3282 

25?. 2 

.2844 

233.4 

.1421 

242.2 

.1273 

258.4 

.0747 

247.1 

.17?? 171.7 

.1424 

144.7 

.0374 

200.4 

.0148 

238.3 

.0143 

284.3 

.0112 

244.? 

.0120 

2?8, 7 

.0148 124.0 

.018? 

81,1 

.0032 

1?7.? 

• 00B4 

22?.? 

.0085 

23?. 2 

.0073 

248.3 

.0070 

242.7 

• 0014 

L 22.3 

.0040 

331.? 

.0021 

4.3 

.0012 

73.? 

.0017 

143.7 

.0023 

114,1 

.0014 

10?. 3 

• 0022 

! 275.4 

.0031 

238.3 

.0037 

232.0 

.0011 

233.0 

.0014 

17?. 1 

.0013 

1?1 .7 

.0020 

204.1 

#0024 

> 228.4 

.0035 

134.7 

.0040 

153.1 

.0021 

144.8 

.0014 

201.3 

.0011 

135.? 

.0013 

202.3 

• ooie 

1 3.4 

.0024 

18.2 

.0014 

21.5 

.000? 

273.7 

.0004 

250.3 

.0003 

41.3 

.0004 

334.? 

• 0027 

' 357.4 

.0017 

311.2 

.0010 

23.2 

.0007 

74.7 

.0014 

335.0 

.0004 

311.? 

.0004 

314.3 

• 0081 

1 34.0 

.002? 

24.3 

.0030 

30.? 

.0017 

23.4 

.0020 

55.1 

.0014 

13.2 

.0014 

43.2 


H 

p 

8U 

P 

?U 

P10U 

PllU 

P12U 

P13U 

c 

P 

C 

P 

C 

P 

C 

P 

c 

p 

c 

p 

1 

. B7?4 

333.3 

.3820 

334.8 

.3748 

337.8 

.1721 

1.2 

• 0612 

i.? 

.0073 

144.3 

2 

.0312 

241.1 

.0131 

273.? 

.0023 

300.0 

.0108 

82.3 

• 0128 

78.8 

.0085 

240.0 

3 

.0108 

2?3.2 

.0073 

311.3 

.0075 

314.3 

.0033 

31?.? 

• 0020 

317.4 

.0013 

201.4 

4 

.0043 

251.5 

i .0027 

274.1 

.001? 

2?3.2 

.0013 

330.2 

• 0008 

2?7 • 7 

.0014 

27.? 

3 

.000? 

7?. 3 

i .0004 

27.0 

.0004 

28.5 

.0001 

33.2 

.0004 

24.3 

.0001 

230.2 

6 

:2Sio 

nu 

> .0003 

304.4 

153.2 

.0004 

330.3 

.0003 

342.? 

.0002 

250.8 

.0002 

283.4 

7 

I .0011 

.000? 

134.1 

.0008 

107.8 

• 0003 

177.3 

.0002 

120.4 

8 

.0003 

313.0 

1 .0002 

244.1 

.0003 

224.7 

.0004 

213.5 

• 0003 

270.8 

.0002 

283.7 

9 

.0007 

274.8 .0003 

38.? 

.0002 

43.4 

.0000 

170.7 

• 0002 

47.4 

.0001 

4?.? 

10 

.0015 

21.5 

.0004 

87.4 

.0005 

78.? 

.0005 

72.3 

• 0007 

35.7 

• 0007 

72.7 


H 

P 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

4L 

P 

7L 

P 

8L 


C 

p 

c 

P 

C 

P 

C 

P 

c 

P 

c 

P 

c 

P 

C 

P 

1 

2.2020 

173.4 

2.3710 

171.4 

2.5304 

174.3 

.748? 

173.4 

.4167 

177.2 

.1939 

177.8 

.0709 

184.4 

.0074 

337.1 

2 

.7424 

234.8 

.4433 

24?.? 

.3818 

231.7 

.0518 

242.8 

.0069 

212.3 

• 0083 

?4 • ? 

• 0090 

8?. 4 

.0035 

233.8 

3 

.0703 

334.0 

.044? 

335.0 

.0083 

72.2 

.0048 

108.? 

• 0065 

128.3 

• 0046 

123.4 

• 0031 

134.4 

.001? 

333.3 

4 

.0124 

130.3 

.0277 

73.4 

.0105 

123.7 

.0023 

147.3 

.0013 

88.4 

.0012 

43.4 

.001 J 

48.? 

.0024 

38.3 

3 

.0075 

237.3 

.0124 

144.7 

.0074 

281.0 

.0018 

271.4 

.0012 

284.? 

.0009 

287.3 

.0006 

2?3.? 

.0004 

252.3 

4 

.0052 

312.4 

• 00 S 5 

254.? 

.0101 

23.0 

.0004 

224.3 

.0006 

44.5 

.0004 

44.4 

• 0002 

132.1 

.0002 

188.3 

7 

.0051 

??.l 

.0044 

333.1 

.0034 

88.4 

.0004 

44.3 

.0004 

337.5 

.0003 

327.4 

.0002 

273.7 

.0001 

2?7 . 5 

8 

. 001 ? 

271.4 

.0018 

340.3 

. 001 ? 

335 . 0 

.0010 

231.5 

.0005 

284.4 

• 0003 

277.7 

• 0004 

300.0 

.0003 

313.7 

? 

■Ml 

m 

.0021 

78.3 

.0030 

84.0 

.0010 

77.4 

.0003 

100.8 

.0001 

134.? 

.0001 

108.3 

.0002 

.0005 

144.2 

10 

.001? 

38.0 

.0044 

34.1 

.0004 

30.4 

.0008 

35.7 

.0006 

I?. 8 

.0004 

47.3 

5. 1 





NACA 0012 AIRFOIL 

HACH NUMBER - .40 MEAN INCIDENCE - .0 DEO 

PITCHING FREQUENCY - 4.00 HZ <K».0378> PITCHING AMPLITUDE 


• 8.0 DEO 


FILE t 47 (SHEEP ■ 30.01 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2. 7334 

335.8 

2.9973 

334.0 

2.3300 

333.7 

1.8327 

334.0 

1.2741 

354.3 

1.2717 

334.4 

1.0722 

334.8 

1.1392 

240.3 

.9488 

237.2 

.4849 

241.5 

.2497 

238.3 

.1203 

244.3 

.1178 

240.9 

.0778 

241.8 

. 1302 

174.1 

.1320 

148.9 

.0243 

202.3 

.0130 

234.3 

.0078 

253.4 

.0043 

234.3 

.0033 

243.2 

.0134 

87.5 

.0181 

44.4 

.0113 

333.3 

.0013 

140.4 

.0044 

348.5 

.0035 

272.5 

.0030 

317.3 

.0098 

113.3 

.0093 

80.7 

.0037 

42.9 

» 0044 

41.4 

.0041 

139.9 

.0073 

124.3 

.0059 

125.1 

.0112 

28.3 

.0045 

7.7 

.0032 

1.3 

.0011 

133.7 

.0029 

80.9 

.0007 

177,4 

.0023 

34.7 

.0033 

224.4 

.0034 

183.7 

.0044 

213.8 

.0029 

80.4 

.0020 

199.2 

.0019 

183.2 

.0014 

181.8 

.0034 

122.2 

.0089 

113.7 

.0084 

144.3 

.0003 

234.2 

.0038 

130.1 

.0024 

132.4 

.0020 

100.2 

.0019 

87.4 

.0028 

339.4 

.0019 

30.3 

.0023 

103.3 

.0014 

42.9 

.0013 

320.2 

.0011 

333.4 

.0043 

37.1 

.0038 

24.0 

.0040 

40.1 

.0041 

.3 

.0010 

41.1 

.0004 

114.3 

.0014 

32.9 


P 

CD 

C 

P 

9U 

P10U 

PUU 

P12U 

P13U 

C 

p 

C 

P 

C 

P 

C 

P 

C 

p 

C 

P 

.8724 

353.0 

.5929 

358.2 

,3923 

339.3 

.1922 

2.4 

.0433 

9.7 

.0187 

149.4 

.0379 

244.4 

.0060 

287.6 

.0043 

7?. 2 

.0142 

90.8 

.0109 

91.4 

.0184 

233.9 

.0045 

295.1 

.0040 

305.9 

.0049 

307.3 

.0038 

309.4 

.0024 

295.3 

.0020 

241.3 

.0044 

20.4 

.0014 

344.7 

.0013 

349.6 

.0017 

333.7 

.0013 

31.1 

.0032 

41.3 

.0044 

122.9 

.0019 

123.2 

.0011 

124.3 

.0003 

117.4 

.0001 

108.2 

• 0001 

44.2 

.0055 

50.1 

.0004 

120.2 

.0004 

103.0 

.0004 

73.3 

.0004 

201.1 

.0004 

150.2 

.0014 

179.8 

• 0003 

189.3 

.0007 

244.7 

.0012 

248,4 

.0003 

237.9 

.0006 

242.3 

.0032 

60.6 

.0008 

154.0 

.0011 

142.3 

.0014 

144.3 

.0002 

281.8 

.0004 

334.1 

.0008 

5.0 

.0008 

111.0 

.0005 

87.2 

.0003 

48.1 

.0002 

79.7 

.0002 

137.0 


10 .0028 20. 9 • 0006 38.2 .0004 77.9 

H P 1L P 2L P 3L P 4L 

CP CP CP CP 


1 

2.0485 

173.0 

2.1081 

.3458 

173.4 

1.2232 

171.8 

.7793 

173.2 

2 

.8710 

237.3 

233.0 

.1370 

249.3 

.0444 

243.1 

3 

.0814 

333.4 

.0483 

329.0 

.0007 

242.4 

.0042 

131.9 

4 

.0122 

130.7 

.0147 

104.2 

.0074 

148.3 

.0034 

139. B 

3 

: 881 g 

270.8 

.0041 

.0022 

278.0 

.0032 

313.0 

.0030 

303.7 

4 

.9 

274.4 

.0007 

339.9 

.0003 

28.2 

7 

.0013 

104.4 

.0025 

337.2 

.0021 

144.1 

.0009 

31 . 1 

8 

.0008 

101.7 

.0009 

325.3 

.0004 

324.7 

.0004 

244.4 

9 

.0017 

254.4 

.0008 

218.8 

.0008 

138.1 

.0004 

233.4 

10 

.0014 

359.4 

.0011 

289.8 

.0004 

20.7 

.0002 

328.7 


.0008 92.3 .0002 44.1 .0003 88.9 


P 

SL 

P 

4L 

P 

7L 

P 

8L 

C 

P 

C 

P 

C 

P 

C 

P 

.4092 

178.7 

.1849 

180*5 

.0414 

189.8 

.0222 

342.3 

.0050 

178.2 

.0114 

93.9 

.0121 

93.4 

.0180 

248.4 

.0040 

15B.3 

.0051 

130.9 

.0044 

140.7 

.0023 

322.0 

.0020 

152.2 

.0013 

145.0 

.0010 

134.4 

.0044 

39.8 

.0014 

325.7 

.0014 

290.1 

.0008 

288.2 

.0022 

138.3 

.0003 

312.5 

.0003 

10.8 

.0003 

235.3 

.0014 

183.0 

.0004 

44.9 

.0010 

44.9 

.0007 

71.3 

.0002 

• 6 

.0001 

131.8 

.0002 

334.4 

.0002 

58.1 

.0008 

342. B 

.0004 

181.8 

.0002 

183.9 

.0003 

184.0 

.0001 

194.2 

,0003 

18.4 

.0003 

329.8 

.0003 

43.4 

.0003 

80.5 



00 


* NACA 0012 AIRFOIL 

HACH NUMBER « .40 MEAN INCIDENCE »' .0 DEO 

PITCHING FREQUENCY ■= 0.00 HZ <K=.0756> PITCHING AMPLITUDE 


G.O DEG 


FILE! 23 (SHEEP « .0) 


FOURIER COSINE <A> AND SINE (B) COEFFICIENTS 


3 

4 

5 
A 
7 
B 
9 

10 


p 

1U 

P 2U 

P 3U 

p 

A 

B 

A 

B 

A 

B 

A 

-•3211 

2. A1IS 

-.7798 2.7803 

-.4393 2.2471 

-.4574 

1.1121 

-.4382 

-.8319 -.3209 

-.4873 -.2004 

-.2441 

.0737 

-• 1A3A 

.0819 -• l ISA 

-.0079 -.0387 

-.0123 

.0220 

-.0100 

.0181 

. *054 

.0014 -.0082 

-.0046 

.009? 

.0040 

.0041 

• 0052 

.0030 

.0017 

.0030 

-.0054 

.0058 

-.0072 

.0038 

-.0067 

.0018 

-.0035 

-.0038 

.0022 

.0014 

.0025 

.0013 

.0015 

-.0010 

-.0033 

• 003V 

-.0047 

.0018 

-.0024 

• 0025 

-.0029 

-.0044 

-.0037 

-.0013 -.0043 

-.0029 -.0024 

.0004 

-.0010 

• 0021 

-.0009 -.0002 

-.0011 -.0004 

• 0005 


4U 

P 

3U 

P 6U 

p 

7U 

B 

A 

B 

A 

8 

A 

8 

1.4838 

-.2193 

1.3041 

-.2878 1.1874 

-.1400 

1 .0848 

-.1481 

-.1240 

-.0499 

-.1070 -.0444 

-.0447 

-.0234 

-.0199 

-.0144 

-.0011 

-.0140 -.0082 

-.0134 

.0022 

-.0087 

-.0048 

-.0031 

-.0034 -.0033 

-.0035 

-.0011 

.0008 

.0053 

.0020 

.0045 

.0017 

.0030 

.0011 

.0004 

-.0003 

.0044 

-.0018 

.0017 

.0001 

.0027 

-.0014 

.0013 

.0032 

-.0000 

• 0019 

.0015 

.0021 

.0010 

.0003 

.0050 

-.0017 

.0029 

.0007 

.0040 

-.0019 

-.0008 

.0029 

-.OOOB -.0003 

-.0008 

.0010 

-.0014 

.0008 

.0035 

-.0014 

.0009 

.0003 

.0022 


H 


1 

5 

4 

3 

? 

8 

9 

10 


p 

8U 

P 9U 

P10U 

P11U 

pi 

2U 

P13U 

A 

B 

A 8 

A 

B 

A 

B 

A 

B 

A 

8 

-.1938 

.8334 

-.0384 .3738 

-.0244 

.3704 

.0092 

• 1671 

.0084 

• 0587 

.0093 

-.0093 

::S? V 3? 

::88« 

::8i85 -.88?? 

.0011 

-.0084 

-.0042 

.0020 

.0127 

-.0047 

- . 0034 
• 0022 

-:*MS 

.0014 
• 0012 

• 0006 
.0042 

-.0033 

.0001 

- .0044 

-.0038 

-.0044 -.0015 

-.0030 

-.0007 

-.0014 

,0000 

.0007 

• 0020 

.0044 

.0039 

• 0016 

• 0013 

.0002 -.0000 

-.0008 

.0002 

-.0017 

.0004 

.0005 

.0018 

• 0033 

.0039 

-.0014 

• 0002 

-.0007 -.0003 
-.0004 -.0004 

-.0008 

-.0000 

-.0008 

• 0003 

.0004 

.0009 

.0025 

.0035 

-.0004 

• 0006 

-.0004 

-.0008 

-.0005 

-.0010 

.0001 

.0010 

• 0018 

.0041 

-.0009 

• 0016 

.0004 .0005 

.0001 

-.0002 

-.0003 

-.0009 

.0002 

• 0013 

.0009 

.0044 

-.0007 

-.0004 

-.0004 -.0008 

-.0001 

-.0003 

.0004 

-.0002 

-.0004 

.0010 

• 0004 

.0043 

-.0005 

.0007 

-.0002 -.0001 

.0003 

-.0007 

.0009 

-.0013 

-.0003 

.0007 

-•0002 

.0043 


7 

8 
9 

10 


P 

1L 

p 

2L 

P 3L 

p 

4L 

P 3L 

p 

6L 

P 7L 

P 8L 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

A 

B 

4381-2.1344 

.4338- 

2.2820 

.4404-2.3253 

.1603 

-.7307 

.0306 -.4139 

.0131 

-.1928 

-.0139 -.0718 

-.0080 

.0076 

8743 

-.3680 

-.3300 

-.3203 

-.3284 -.1550 

-.0371 

-.0310 

.0023 -.0072 

.0172 

• 0017 

.0116 -.0029 

-.0014 -.0048 

0211 

.1013 

-.0172 

.0834 

.0339 

.0200 

.0093 

.0016 

.0083 -.0020 

.0082 

• 0026 

.0016 -.0023 

-.0011 

• 0012 

0343 

-.0160 

.0432 

.0286 

.0202 -.0088 

.0032 

-.0048 

.0014 -.0004 

.0027 

.0046 

-.0010 -.0003 

-•0005 

• 0013 

8831 

-:888$ 

-:81!i 

.0087 

.0092 

-.0015 
• 0097 

:8o4i 

-.0025 

.0009 

-.0012 

-.0038 

-.0012 .0020 
-.0014 -.0002 

-.0009 

-.0017 

• 0061 
• 0046 

-.0013 .0003 

-.0018 -.0006 

-.0008 .0001 
-.0003 -.0005 

0038 

.0032 

-.0115 

.0104 

.0166 -.0019 

.0003 

-.0024 

-.0019 

• 0006 

-.0031 

• 0041 

-.0026 -.0007 

-.0003 -.0004 

0014 

• 0055 

-.0126 

.0087 

-.0133 -.0052 

.0010 

-.0032 

-.0021 -.0002 

-.0047 

.0029 

.0006 -.0004 

-.0003 -.0007 

0027 

• 0078 

-.0132 

.0046 

-.0028 

• 0013 

.0006 

-.0007 

-.0014 -.0001 

-.0044 

.0020 

.0002 -.0008 

.0001 -.0004 

0044 

.0083 

-.0146 

-.0013 

-.0013 

.0002 

.0014 

-.0014 

-.0018 -.0003 

-.0050 

.0006 

-.0002 -.0006 

.0002 -.0002 



- 1 


A 




NACA 0012 AIRFOIL 

......... _ MACH HUMBER - .40 MEAN INCIDENCE » .0 DEO 

PITCHING FREQUENCY * 8.00 HZ <K«.0756) PITCHING AMPLITUDE » 8.0 DEO 


FILE! 49 (SHEEP « 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


1 

2 

3 

4 

5 

6 
7 

a 

9 

10 


p 

1U 

P 

2U 

P 3U 

P 

A 

B 

A 

B 

A 

B 

A 

-.4458 

2.7825 

-.4747 

3.0053 

-.3704 2.3778 

-.3949 

1.1349 

• • 3864 

-.9149 

-.4391 

-.4830 -.1572 

-.2578 

.0401 

-•143? 

.0490 

-.1141 

-.0031 -.0221 

-.013? 

• 0084 

-.0134 

.0042 

-.0070 

-.0091 -.0071 

-.0028 

.0181 

.0043 

.0142 

.009? 

.0055 

.0073 

.006? 

-.0115 

.0198 

-.0178 

.0111 

-.0119 

.0082 

-.0044 

-.0034 

-.0059 

-.0016 

-.0038 

-.0008 -.0024 

• 0003 

.0015 

-.0011 

-.0004 

-.0001 

.0004 

• 0005 

-.0024 

.0034 

• 0006 

-.0000 

-.0010 

.0011 

.0004 

.0033 

-.0014 

.0012 

-.0010 

-.0008 

-.0003 

-.0003 

-.0024 


4U 

P 

SU 

P 4U 

P 

7U 

B 

A 

B 

A B 

A 

B 

1.8318 

-.1721 

1 .2884 

-.2514 1.2718 

-.2043 

1.0686 

-.1195 

- . 1 1B2 

-.0322 

-.1119 -.0441 

-.0732 

-.0292 

-.0083 

-.0121 

.0003 

-.0096 -.0016 

-.0101 

• 0010 

-.0108 

-.0059 

-.0020 

-.0078 -.0047 

-.0032 

-.0026 

• 0062 

.0044 

-.0028 

.0094 .0000 

.0074 

-.0001 

.0013 

-.0001 

.0052 

-.0029 .0010 

-.0023 

• 0035 

.0029 

-.0001 

-.0005 

•0006 .0007 

.0005 

• 0008 

-.0011 

.0012 

• 0008 

.0000 -.0007 

-.0008 

.0017 

.0011 

• 0004 

.0001 

-.0003 -.0010 

-.0002 

-.0007 

.0007 

.0012 

.0002 

.0009 -.0004 

-.0005 

.0004 


H 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


P 

8U 

P 

9U 

P10U 

A 

D 

A 

B 

A 

B 

-.1371 

.8455 

-.0382 

.4004 

-.0075 

.3949 

-.0343 

-.0123 

-.0034 

• 0014 

.0085 

• 0031 

-.0104 

.0034 

-.0077 

.0042 

-.0058 

.0031 

-.0027 

.0015 

-.0031 

.0011 

-.0024 

.0008 

.0059 

-.0003 

.0025 

-.0016 

.0004 

-.0018 

-.0014 

.0041 

.0000 

.0015 

.0005 

• 0011 

• 0004 

.0009 

.0003 

.0003 

.0001 

.0005 

- .0017 

• 0040 

.0001 

.0007 

-.0001 

• 0008 

-.0001 

-.0004 

• 0007 

-.0002 

.0005 

-.0003 

-.0018 

.0012 

.0002 

-.0004 

.0001 

-.0004 


P11U P12U P13U 

A B AD AD 


.0233 

.1893 

.0189 

.0449 

,0097 

-.0195 

.0204 

.0047 

.0144 

• 0047 

-.0138 

-.0032 

-.0039 

.0041 

-.0036 

.0010 

-.0023 

-.0020 

-.0020 

.0006 

-.0004 

.0009 

.0021 

.0022 

-.0012 

-.0020 

.0003 

-.0018 

.0008 

• 0001 

.0011 

.0007 

• 0008 

.0000 

-.0004 

• 0003 

-.0003 

.0007 

-.0000 

.0001 

-.0010 

-.0010 

-.0004 

.0008 

-.0006 

.0004 

.0000 

• 0003 

• 0002 

• 0003 

-.0005 

.0006 

-.0002 

.0008 

.0000 

-.0005 

.0004 

-.0001 

-.0000 

• 0001 


1 

2 

3 

4 
3 
6 

7 

8 
9 

10 


P 1L 

A D 

.3499-2.1088 
-.8379 -.3043 
-.0244 .0499 

.0129 -.0227 
-.0094 -.0121 
-.0044 .0077 

.0024 -.0020 
.0029 -.0007 
-.0001 -.0014 
-.0007 -.0015 


P 2L 

P 

3L 

P 4L 

P 

A B 

A 

B 

A B 

A 

.4873-2.1187 

.2371-1.1780 

.1344 -.7837 

• 0148 

-.4897 -.2595 

-.1288 

-.0449 

-.0321 -.0184 

• 0070 

-.0202 .0404 

.0077 

-.0003 

.0094 -.0041 

.0055 

.0212 -.0033 

.0044 

-.0051 

.0030 -.0025 

.0010 

-.0021 -.0130 

-.0064 

-.0034 

-.0030 -.0018 

..0010 

-.0054 -.0012 

.0002 

.0001 

.0000 -.0005 

-.0009 

-.0024 -.0002 

.0013 

-.0004 

.0007 -.0003 

• 0004 

.0033 .0025 

.0013 

-.0001 

.0009 .0002 

• 0005 

.0028 -.0002 

.0013 

-.0000 

.0004 -.0006 

-.0002 

.0000 -.0029 

.0000 

.0003 

-.0003 -.0003 

-.0000 


SL 

P 

6L 

P 7L 

P 

BL 

B 

A 

B 

A 

B 

A 

B 

-.4138 

-.0014 

-.1908 

-.0189 -.0629 

-.0112 

.0212 

.0009 

.0164 

.0064 

.0163 

.0046 

-.0118 

-.0043 

-.0053 

.0045 

-.0030 

.0034 -.0030 

-.0013 

.0032 

-.0014 

.0009 

-.0009 

.0008 -.0005 

.0024 

.0037 

.0003 

-.0007 

.0003 

.0003 

.0003 

.0029 

.0011 

-.0001 

-.0007 

-.0003 

-.00)0 

.0003 

-.0014 

-.0008 

-.0005 

.0004 

.0003 

.0002 

.0002 

-.0004 

-.0012 

,0001 

.0009 

.0003 

.0011 -.0003 

.0006 

.0008 

-.0005 

.0002 

-.0005 

-.0001 -.0006 

-.0000 

.0009 

-.0001 

-.0002 

-.0000 

-.0002 

.0001 

.0006 

.0009 



NACA 0012 AIRFOIL 


MACH NUMBER » .40 MEAN INCIDENCE * .0 DEO 

PITCHING FREQUENCY - 8.00 HZ (K*.07S6) PITCHING AMPLITUDE » 8.0 DEO 


FILE! 23 (SHEEP » .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

P 

tu 

P 

2U 

P 

3U 

P 

4U 

p 

3U 

P 

6U 

P 

7U 


C 

P 

c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

c 

P 

1 

urn 

348.7 

2.8878 

344.3 

2.2896 

348.9 

1.7449 

344.8 

1.3224 

330.4 

1.2218 

346.4 

1.0963 

331.6 

2 

247. 6 

.9985 

238.6 

.5270 

247.6 

.2856 

238.8 

.1355 

248.4 

.1250 

238.9 

.0715 

249.0 

3 

.1802 

133.2 

.1417 

144.7 

.0395 

191.5 

.0234 

211.7 

.0164 

266.1 

.0162 

239.6 

.0138 

279.3 

4 

.0242 

114.3 

.0189 

73.3 

.0083 

170.4 

.0098 

208.1 

.0057 

236.5 

.0064 

214.1 

.0036 

238.7 

3 

.0107 

67.9 

.0066 

38.0 

.0034 

59.3 

.0031 

73.7 

.0037 

68.8 

.0048 

69.3 

.0031 

77.9 

6 

.0080 

316.0 

.0082 

297.7 

.0070 

284.7 

.0035 

273.8 

.0044 

354.0 

.0025 

312.8 

.0027 

3.1 

7 

.0043 

300.2 

.0028 

28.8 

.0020 

40.9 

.0017 

216.5 

.0036 

24.8 

.0019 

359.2 

.0026 

34.8 

8 

.0081 

317.0 

.0069 

284.7 

.0033 

313.2 

.0031 

288.5 

.0050 

3.0 

.0034 

329.7 

.0041 

9.6 

9 

.0038 

230.3 

.0047 

193.3 

.0037 

229.8 

.0020 

169.2 

.0030 

345.2 

.0009 

251.3 

.0012 

321.4 

10 

.0023 

334.4 

.0010 

235.8 

.0012 

250.7 

.0015 

162.2 

.0036 

12.3 

.0016 

302.6 

.0022 

6.5 

H 


P 

au 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 




C 

p 

C 

P 

C 

P 

c 

P 

C 

P 

c 

P 



I 

.8777 

347.1 

.3767 

334.2 

• 3712 

336.2 

. 1673 

3.2 

• 0593 

8.2 

• 0133 

134.3 

2 

.0478 

236.3 

.0138 

229.6 

.0063 

169.9 

.0132 

104.9 

• 0169 

85.2 

• 0033 

168.9 

3 

.0141 

261.4 

.0107 

279.2 

• 0088 

282.8 

.0071 

288.2 

• 0017 

312.0 

• 0042 

88.6 

4 

.0038 

228.7 

.0046 

251.3 

.0031 

.0008 

256.3 

.0016 

270.3 

• 0021 

18.7 

.0059 

48.3 

5 

.0022 

47.8 

.0002 

101.1 

282.4 

.0018 

282.3 

.0018 

13.6 

• 0051 

40.4 

6 

.0014 

279.8 

.0007 

244.5 

• 0008 

268.0 

.0009 

287.0 

• 0010 

23.1 

.0043 

35.5 

7 

.0008 

325.1 

.0009 

223.7 

.0010 

215.1 

.0011 

206.7 

• 0010 

6.7 

• 0045 

23.0 

8 

.0019 

331.2 

.0007 

36.8 

.0002 

158.7 

.0009 

197.0 

• 0013 

10.2 

.0045 

11.1 

9 

.0008 

239.3 

.0010 

214.7 

.0005 

189.2 

.0003 

121 . 1 

.0011 

337.9 

• 0043 

3.0 

10 

.0009 

323.8 

.0002 

241.1 

• 0008 

153.6 

.0015 

145.9 

• 0008 

334.8 

• 0043 

337.8 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

c 

P 

c 

P 

c 

P 

1 

2.2007 

168.3 

2.3683 

164.3 

2.5634 

170.1 

• 7676 

167.9 

.4131 

173.8 

.1934 

173.3 

• 0732 

190.9 

• 0110 

313.7 

2 

.9486 

247.2 

.6193 

238.8 

.3632 

244.7 

• 0484 

230.1 

.0076 

162.3 

.0173 

84.4 

.0120 

103.9 

• 0050 

196.0 

3 

.1034 

348.2 

.0871 

348.6 

.0393 

59.3 

.0096 

80.3 

.0086 

103.8 

• 0086 

72.6 

• 0028 

143.3 

• 0017 

317.8 

4 

.0378 

113.0 

.0518 

36.3 

.0220 

113.6 

• 0058 

146.3 

.0015 

105.6 

• 0053 

30.2 

• 0010 

234.9 

• 0014 

337.3 

5 

.0041 

99.0 

.0141 

51.9 

.0025 

324.6 

.0028 

244.4 

.0023 

328.3 

.0062 

352.0 

.0016 

287.4 

• 0008 

278.1 

6 

.0076 

46.4 

.0096 

343.0 

.0106 

67.0 

.0039 

166.8 

.0015 

261 . 7 

♦ 0049 

340.2 

• 0019 

251.2 

• 0006 

213.4 

7 

.0066 

61.4 

.0133 

312.1 

.0167 

96.3 

.0024 

173.6 

.0020 

287.5 

.0051 

323.1 

.0026 

255.7 

.0005 

214.6 

a 

.0057 

343.6 

.0153 

304.7 

.0143 

248.7 

.0033 

163.2 

.0021 

265.3 

.0055 

301.6 

• 0007 

127.3 

.0007 

205.6 

9 

.0083 

340.7 

.0139 

286.8 

.0031 

294.3 

.0009 

138.8 

.0014 

265.3 

.0050 

293.8 

.0008 

168.8 

• 0004 

168.3 

10 

.0094 

331.9 

.0147 

264.9 

.0013 

277.9 

.0020 

134.0 

.0018 

261.3 

.0050 

276.6 

.0007 

193.3 

.0003 

135.4 






NACA 0012 AIRFOIL 

HACH NUMBER > .40 MEAN INCIDENCE - .0 DEG 

PITCHING FREQUENCY = 6.00 HZ <K=.0756> PITCHING AHFLITUDE 


FILE! 49 (SHEEP « 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

p 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

2.8179 

350.9 

3.0802 

347.3 

2.4065 

351.1 

1.8743 

347.8 

1.3001 

352.4 

1.2964 

348.8 

1.0880 

349.2 

2 

1.1989 

251.2 

1.0149 

244.4 

.5098 

252.0 

.2841 

245.1 

.1225 

254.8 

.1211 

247.6 

.0788 

248.2 

3 

• 1560 

157.3 

. 1333 

148.8 

.0227 

193.1 

.0163 

238.6 

.0121 

272.4 

.0097 

260.8 

.0102 

275.9 

4 

.0158 

147.9 

.0094 

138.2 

.0115 

232.2 

.0112 

194.5 

.0063 

251.5 

.0103 

229.2 

.0058 

243.6 

3 

.0186 

76.7 

.0173 

55.1 

.0091 

36.9 

.0093 

48.4 

.0069 

113.6 

.0094 

89.8 

.0076 

90.9 

6 

.0229 

330.0 

.0210 

302.0 

.0144 

304.5 

.0046 

286.2 

.0052 

358.6 

.0031 

289.4 

.0042 

327.4 

7 

.0081 

223.5 

.0041 

203.2 

.0027 

197.4 

.0029 

5.2 

.0006 

193.3 

.0009 

37.3 

.0009 

29.9 

a 

.0018 

128.3 

.0004 

257.1 

.0006 

51.0 

.0026 

244.4 

.0015 

56.5 

.0007 

179.8 

.0018 

333.3 

9 

.0037 

80.3 

.0010 

181.7 

.0013 

62.1 

.0034 

71.1 

.0004 

83.4 

.0010 

195.1 

.0007 

196.4 

to 

.0021 

307.5 

.0013 

232.0 

.0004 

224.3 

.0027 

285.4 

.0012 

79.2 

.0010 

115.7 

.0006 

308.3 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 


1 


.8796 

349.7 

.6018 

356.4 

.3950 

35B.9 

.1907 

7.0 

.0487 

22.9 

.0217 

153.6 


2 


.0366 

250.4 

.0037 

292.4 

.0090 

70.2 

.0210 

77.1 

.0152 

71 .8 

.0142 

256.8 


3 


.0112 

288.9 

.0099 

308.7 

.0078 

311.4 

• 0056 

316.1 

.0038 

285.9 

.0031 

228.6 


4 


.0031 

300.0 

.0032 

289.0 

.0027 

207.9 

.0021 

2B6.3 

.0010 

337.7 

.0031 

44.7 


5 


.0059 

92.5 

.0029 

122.9 

.0019 

160.2 

.0023 

210.4 

.0018 

169.0 

.0008 

79.1 


6 


.0063 

345.1 

.0015 

n 

.0012 

26.5 

• 0013 

58.5 

.0008 

89.0 

.0005 

303.2 


7 


.0010 

22.8 

.0006 

56.0 

.0005 

8.8 

• 0008 

334.8 

.0001 

341.1 

.0014 

224.6 


8 


,0043 

337.3 

.0007 

6.1 

.0008 

349.9 

.0009 

336.9 

.0007 

307.4 

.0005 

3.9 


9 


.0005 

199.2 

.0007 

107.5 

.0006 

124.0 

• 0006 

144.4 

.0006 

105.6 

.0008 

76.1 


10 


.0022 

302.7 

.0004 

148.8 

.0005 

162.8 

• 0005 

174.7 

.0004 

97.7 

.0001 

353.0 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

1 

2.1377 

170.6 

2.1740 

167.0 

1.2057 

167.7 

.7955 

170.1 

.4161 

178.0 

• 1908 

180.4 

.0657 

196.7 

.0240 

332.1 

2 

.8914 

250.0 

.5542 

242.1 

.1452 

242.6 

.0370 

240.2 

,0070 

82.7 

.0178 

68.8 

• 0170 

74.3 

.0125 

230.0 

3 

.0748 

339.3 

.0454 

333.5 

.0077 

93.4 

• 010? 

113.4 

.0078 

134.8 

• 0054 

124.3 

• 0045 

131.3 

.0035 

337.8 

4 

.0261 

150.4 

.0214 

98.8 

• 006B 

139.1 

.0039 

129.7 

.0019 

146.0 

.0013 

135.6 

• 0009 

119.0 

.0044 

32.4 

5 

.0155 

218.2 

.0152 

188.0 

.0074 

241.0 

.0035 

239.4 

.0010 

285.6 

• 0008 

292.7 

.0005 

44.3 

.0031 

68.1 

6 

.0090 

329.1 

* 00% 7 

257.8 

.0002 

53.6 

♦ 0005 

175.6 

.0009 

262.9 

.0007 

243.8 

.0010 

285.0 

.0016 

240.2 

7 

.0033 

127.0 

.0024 

264.6 

.0014 

117.0 

.0008 

116.6 

.0007 

138.2 

.0005 

55.4 

• 0003 

41.2 

.0012 

197.9 

8 

.0030 

103.2 

,0042 

53.3 

.0013 

94.4 

.0010 

75.7 

.0006 

76.6 

.0009 

73.6 

• 0011 

106,0 

.0010 

37.9 

9 

.0014 

184.2 

.0028 

94.7 

.0013 

91.8 

.0007 

150.1 

.0005 

204.4 

.0005 

158.7 

• 0006 

188.7 

.0009 

358*0 

10 

.0016 

204.3 

.0029 

179.6 

.0003 

4.3 

.0004 

222. 1 

.0001 

181 .6 

.0002 

262.5 

• 0002 

309.0 

.0011 

31.9 



N) 
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NACA 0012 AIRFOIL 

HACH NUMBER » .40 MEAN INCIDENCE = .0 DEQ 

PITCHING FREQUENCY =10.00 HZ (K=.0941> PITCHING AMPLITUDE • 8.0 DEG 


FILE! 24 (SHEEP » .0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 


1 

2 

3 

4 
3 
6 
7 

a 

9 

10 


P 1U 

P 2U 

P 3U 

P 

4U 

P 

5U 

P 4U 

P 7U 

A B 

A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

-.4174 2.3947 

-.9394 2.7348 

-•5176 2.2327 

-.5460 

1.4447 

-.2601 

1.2984 

-.3434 1.1710 

-.1888 1.0773 

-1.0902 -.5304 

-.7981 -.4222 

-.4828 -.2381 

-.2333 

-.1734 

-.1311 

-.0374 

-.1054 -.0739 

-.0724 -.0248 

.0991 -.1474 

.1041 -.0921 

•0024 -.0334 

-.0077 

-.0150 

-•0161 

-.0004 

-.0112 -.0049 

-.0132 

.0041 

.0133 -.0119 

• 0132 

.0029 

-•0010 -.0094 

-.0020 

-.0092 

-.0076 

-.0034 

-.0038 -.0079 

-.0071 -.0034 

.0207 .0048 

• 0113 

• 0153 

• 0136 

.0059 

.0066 

.0049 

• 0087 

.0001 

• 0084 

.0034 

.0080 

-.0007 

-.0134 .0147 

-.0158 

.0030 

-•0076 

• 0061 

-.0072 

.0004 

-.0017 

.0030 

-.0026 -.0004 

.0021 

-.0004 

-.0098 -.0043 

-•0014 -*0034 

-.0018 

• 0006 

-.0013 

.0004 

-.0008 

.0012 

-.0012 

.0006 

-.0003 

.0011 

-.0023 -.0047 

.0007 -,0030 

-.0019 

• 0002 

-.0004 

-.0023 

• 0002 

-.0003 

-.0004 -.0004 

-.0008 

.0004 

.0033 -.0004 

.0022 

.0011 

.0024 -.0011 

.0003 

.0017 

-.0004 

-.0003 

•0007 -.0009 

.0000 -.0011 

-.0040 .0041 

-.0044 

• 0008 

-.0013 

.0013 

-.0007 

.0002 

• 0002 

.0004 

-.0011 

.0004 

-.0007 

.0002 


H 


1 

5 

4 

5 


8 

? 

10 


H 


1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


P 

CO 

c 

P 

?U 

P10U 

P11U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

-.2333 

.8467 

-.0443 

.5733 

-.0245 

.3704 

.0152 

.1474 

.0093 

.0387 

.0043 -.0098 

::8ii 4 4 

-:8o?2 


*:8833 

::882* 

-.0018 

.0027 

--.oil! 

:88i§ 

-:8J?§ 

:sm 

-:88o3 ::88$? 

-.0042 

-.0049 

-.0034 

-.0013 

-.0019 

-.0003 

-.0003 

.0004 

-.0007 

.0007 

-.0004 

.0004 

.0049 

.0024 

.0024 

-.0010 

.0007 

-.0010 

-.0011 

-.0009 

.0004 

-.0003 

-.0001 -.0009 

-.0018 

.0004 

-.0002 

.0014 

.0003 

.0013 

.0009 

.0012 

.0002 

.0005 

.0009 -.0004 

-.0009 

.0009 

.0001 

.0002 

.0003 

-.0000 

.OOOS 

-.0002 

.0004 

-.0000 

-.0000 -.0003 

-.0001 

-.0001 

-.0003 

.0007 

-.0001 

.0003 

.0001 

.0003 

.0003 

.0003 

.0002 -.0001 

.0004 

-.0007 

-.0002 

-.0003 

-.0000 

.0003 

.0001 

.0009 

-.0001 

-.0004 

-.0004 -.0002 

-.0004 

.0003 

-.0004 

.0002 

.0001 

.0000 

.0004 

-.0001 

.0002 

-.0001 

-.0001 -.0002 


P 1L 

P 2L 

*9 

u 

r- 

P 4L 

P 3L 

P 4L 

p 

7L 

p 

8L 

A 

B 

A 

B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

5214-2.1427 

.7303-2.2441 

.3233-2.5240 

.1908 -.7401 

.0290 -.4106 

.0063 -.1910 

-.0195 

-.0694 

-.0114 

.0090 

8341 -.4539 

-.3077 -.3991 

-.3203 -.1749 

- . 033 1 -.0304 

.0007 -.0031 

.0104 

.0035 

.0117 

.0022 

-.0028 

-.0004 

0445 

.0790 

-.0422 

.0541 

.0204 

.0153 

.0093 

.0017 

.0044 -.0026 

.0042 -.0013 

.0020 

-.0018 

-.0011 

.0014 

0149 -.0290 

.0283 

.0100 

.0122 -.0134 

.0037 -.0045 

.0004 -.0020 

.0003 -.0014 

-.0004 

-.0007 

-.0010 

.0005 

0085 -.0108 

.0076 -.01 16 

-.0139 -.0034 

-.0040 -.0017 

-.0020 

.0012 

-.0014 

.0009 

-.0004 

.0009 

-.0004 

.0006 

0008 

.0034 

.0022 

.0006 

.0909 

.0952 

.0026 -.0012 

-.0003 -.0012 

-.0005 -.0006 

-.0097 

-.0074 

-.001 1 

.0002 

0057 -.0042 

.0019 -.0050 

.0028 -.0072 

♦0007 -.0009 

-.0013 -.0008 

-.0005 -.0004 

-.0003 

.0002 

-.0001 

.0000 

0017 -.0030 

-.0010 -.0000 

-.0012 

• 0005 

.0009 -.0006 

-.0000 -.0001 

-.0001 -.0002 

-.0001 

.0002 

-.0001 

.0000 

0004 -.0001 

.0002 

.001 1 

.0008 

.0014 

-.0003 

.0006 

.0001 

.0001 

-.0000 

.0001 

.0000 

.0001 

-.0002 

• 0001 

0009 

.0021 

• 0006 

• 0013 

.0007 -.0017 

.0006 -.0000 

-.0003 -.0005 

-.0002 -.0002 

-.0003 

-.0000 

-.0003 

.0002 
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NACA 0012 AIRFOIL 


FILE! 69 (SHEEP - 30.0) 


MACH NUMBER * .40 MEAN INCIDENCE > .0 DEO 

PITCHINO FREOUENCY =10.00 HZ <K=.0941> PITCHING AMPLITUDE ■ 8.0 DEG 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


P 1U 

P 2U 

P 3U 

P 4U 

P su 

P 6U 

p 

7U 

A B 

A B 

A 

B 

A 

B 

A B 

A 

B 

A 

B 

-.3531 2.8720 

-.8575 3.0890 

-.4616 2.4419 

-.3037 1.8648 

-.2157 1.3224 

-.3178 1.2930 

-.2374 

1.0849 

1.1880 -.4648 

-.9505 -.5526 

-.5271 -.1942 

-.2740 -.1548 

-.1350 -.0402 

-.1248 -.0641 

-.0845 

-.0417 

.0494 -.1621 

.0724 -.1328 

-.0195 -.0354 

-.0244 -.0191 

-.0212 -.0019 

-.0173 -.0068 

-.0172 

-.0026 

.0228 -.0323 

.0273 -.0148 

.0023 -.0171 

.0038 -.0170 

-.0039 -.0074 

-.0020 -.0105 

-.0024 

-.0060 

.0222 .0090 

.0095 

.0226 

.0037 

• 0159 

.0027 

.0100 

.0065 

.0019 

.0105 

.0057 

.0077 

• 0050 

-.0097 .0108 

-.0115 -.0094 

-.0123 -.0031 

-.0034 -.0008 

-.0001 

.0033 

-.0019 -.0004 

-.0019 

.0023 

-.0019 -.0046 

.0021 -.0046 

.0026 -.0046 

-.0004 

.0022 

.0011 -.0015 

.0014 

.0005 

.0013 

• 0006 

.0006 .0004 

.0009 

.0009 

.0034 -.0003 

.0004 -.0021 

.0020 

.0002 

.0018 

.0001 

-.0000 

.0011 

.0023 .0025 

-.0030 .0017 

-.0012 

• 0014 

.0008 

.0016 

.0012 

.0036 

.0007 -.0003 

.0004 

.0002 

.0003 

• 0004 

-.0019 -.0030 

-.0014 

.0019 

-.0031 -.0009 

• 0004 

.0015 

-.0000 

.0001 

-.0015 

.0006 


H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

1 


-. 1970 

.8768 

-.0484 

.6168 

-.0084 

.4038 

.0315 

. 1908 

.0223 

.0452 

.0091 -.0213 

2 


-.0442 

-.0193 

-.0115 

.0007 

.0020 

.0029 

.0154 

.0051 

.0101 

.0044 

-.0174 -.0036 

3 


-.0169 

.0015 

-.0122 

.0068 

-.0086 

.0059 

-.0050 

.0050 

-.0043 

.0017 

-.0021 -.0017 

4 


-.0028 

-.0015 

-.0033 

-.0004 

-.0020 

-.0002 

-.0007 

.0000 

-.0001 

.0012 

.0010 .0024 

5 


.0048 

.0043 

.0032 

.0012 

.0018 

.0004 

.0005 

-.0004 

.0002 

.0008 

-.0008 .0005 

6 


-.0018 

.0050 

.0003 

.0013 

.0006 

-.0000 

.0009 

-.0013 

.0004 

.0004 

.0007 .0005 

7 


.0012 

.0008 

.0007 

-.0003 

.0002 

-.0002 

-.0002 

-.0001 

.0003 

.0000 

.0010 .0002 

8 


-.0018 

.0021 

-.0002 

-.0003 

-.0008 

-.0004 

-.0014 

-.0005 

-.0002 

-.0005 

-.0001 -.0002 

9 


.0001 

.0006 

.0008 

-.0005 

.0001 

-.0007 

-.0005 

-.0010 

.0004 

-.0005 

-.0004 -.0003 

10 


-.0029 

.0010 

.0004 

.0006 

.0003 

.0004 

.0005 

.0003 

-.0002 

.0001 

-.0005 -.0001 

H 

P 1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 7L 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 


P 8L 

A B 


.4408-2.1723 

.6145-2.1714 

.2885-1.1853 

.1654 

-.7990 

.0082 

-.4266 

-.0079 

-.1962 

-.0290 

-.0654 

-.0193 

.0192 

-.8606 -.3749 

-.4974 -.3274 

-.1359 -.0922 

-.0360 

-.0276 

.0026 

-.0022 

.0117 

,0045 

.0124 

.0048 

-.0170 

-.0081 

-.0288 .0761 

-.0232 .0531 

.0157 .0017 

.0152 

- . 0022 

.0098 

-.0036 

.0068 

-.0029 

.0031 

-.0029 

-.0005 

.0039 

.0254 -.0234 

,0327 .0077 

.0128 -.0051 

.0058 

-.0015 

.0012 

-.0014 

.0017 

-.0010 

.0005 

-.0007 

.0001 

.0042 

,0025 -.0215 

.0167 -.0201 

.0017 -.0064 

-.0011 

-.0037 

-.0021 

.0008 

-.0008 

.0003 

.0003 

.0005 

.0014 

.0015 

-.0115 -.0066 

-.0129 -.0227 

-.0036 -.0025 

-.00 14 

-.0026 

-.0011 

-.0010 

-.0008 

-.0012 

-.0004 

-.0012 

.0001 

.0014 

-.0033 -.0029 

-.0081 -.0042 

-.0008 -.0011 

-.0009 

-.0009 

-.0005 

.0003 

-.0003 

.0000 

-.0004 

.0002 

.0003 

.0009 

-.0027 -.0009 

-.0031 .0015 

.0010 -.0008 

-.0002 

-.0007 

- .0013 

.0006 

-.0009 

-.0003 

-.0012 

.0003 

.0003 

.0002 

-.0017 .0005 

.0027 .0006 

.0000 .0016 

-.0011 

-.0002 

-.0004 

.0009 

-.0006 

.0007 

-.0002 

• 0007 

• 0000 

-.0005 

-.0001 ,0003 

.0016 -.0025 

.0003 -.0000 

.0009 

-.0000 

.0005 

-.0003 

.0004 

.0001 

.0001 

-.0001 

.0001 

-.0003 



NACA 0012 AIRFOIL 


ho 

4N 


NACH NUMBER = .40 MEAN INCIDENCE = .0 DEO 

PITCHING FREQUENCY =10.00 HZ (K=.0941> PITCHING AMPLITUDE • 8.0 DEO 


FILE! 24 (SHEEP • .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 


1 

2 

3 

4 

5 
4 

7 

8 
V 

10 


H 


1 

2 

3 

4 

5 

* 

8 

9 

10 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

4U 

P 

7U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.4471 

.2213 

344.4 

2.8934 

341.1 

2.2919 

344.9 

1.7520 

341.8 

1.3242 

348.7 

1.2209 

343.4 

1.0940 

350.1 

243.2 

1.0120 

232.1 

.5383 

243.8 

.2908 

233.4 

.1431 

244.3 

.1287 

235.0 

.0774 

249.7 

.1778 

144.1 

.1390 

131.5 

.0335 

175.9 

.0149 

207.3 

.0141 

248.7 

.0132 

238.5 

.0157 

285.0 

.0180 

131.3 

.0135 

77.7 

.0095 

184.0 

.0094 

192.3 

.0094 

234.7 

.0088 

205.9 

.0080 

243.5 

.0218 

71.7 

.0192 

34.0 

.0148 

44.5 

.0095 

43.7 

.0087 

89.3 

.0092 

47.0 

.0080 

95.1 

.0214 

321.2 

.0141 

280.4 

.0097 

308.9 

.0072 

273.4 

.0035 

330.3 

.0024 

240.2 

.0022 

104.0 

.0108 

245.4 

.0038 

204.9 

.0019 

288.5 

.0014 

285.4 

.0015 

325.1 

.0013 

294.4 

.0011 

344.1 

.0052 

204.0 

.0031 

144.2 

.0019 

275.1 

.0025 

1B9.4 

.0004 

155.4 

.0004 

221.2 

.0009 

298.4 

.0035 

97.3 

.0024 

44.2 

.0028 

112.9 

.0018 

8.3 

.0004 

213.9 

.0011 

142.2 

.0011 

177.9 

.0057 

315.9 

.0045 

280.4 

.0020 

318.7 

.0008 

287.5 

.0004 

19.8 

.0012 

289.8 

.0007 

287.5 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.8703 

344.4 

.5771 

353.4 

.3713 

356.2 

.1481 

5.2 

.0595 

9.0 

.0107 

154.2 

.0304 

235.4 

.0134 

244.2 

.0019 

188,1 

.0121 

81.4 

.0142 

44.4 

.0055 

244.7 

.0127 

242.4 

.0097 

289.5 

.0072 

292.2 

.0047 

297.7 

. 0025 

280.2 

.0021 

191 .4 

• 0063 

220.4 

.0034 

249.4 

.0020 

260.4 

.0008 

323.9 

.0010 

314.0 

.0007 

329.5 

• 0054 

44.2 

.0024 

113.0 

.0012 

146* 1 

.0014 

231.2 

.0008 

128.4 

.0009 

189.1 

• 00 IB 
.0012 

281.2 

315.4 

Mi 

352.0 

24.4 

.0013 

.0003 

13:2 

.0015 

.0005 

35.4 

115.1 

.0005 

.0004 

!§:? 

.0010 

.0005 

114.5 

180.4 

• 0001 

247.9 

.0007 

334.2 

.0005 

350.3 

.0004 

21 .0 

.0004 

44.1 

.0002 

132.3 

• 0008 

154.3 

.0003 

209.4 

.0003 

354. 9 

.0009 

8.4 

.0004 

191 .7 

.0004 

247.4 

• 0004 

307.7 

.0004 

294.0 

.0001 

74.5 

.0004 

103.3 

.0003 

120.1 

.0002 

199.4 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

4L 

P 

7L 

P 

8L 

c 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

1 

2.2247 

144.4 

2.3871 

141.7 

2.5797 

148.3 

,7643 

165.5 

.41 17 

174.0 

.1911 

178.1 

.0723 

195.4 

.0145 

308.3 

2 

.9690 

242.1 

.6457 

231.8 

• 3660 

241.1 

.0465 

229.0 

.0032 

147.3 

.0112 

72.0 

.0119 

79.4 

.0028 

242.3 

3 

.0907 

330.4 

• 0686 

322.0 

.0256 

53.3 

.0095 

79.7 

.0071 

111.4 

.0044 

104.5 

.0027 

131.4 

.0018 

322.7 

4 

5 

• 0336 
.0138 

149.7 

218.4 

• 0300 

• 0139 

70.4 

144.9 

• 0181 
.0143 

137.7 
254. 1 

.0058 

.0043 

140.9 

247.6 

.0021 
• 0023 

142.7 

Soi .0 

.0014 

.0017 

149.2 

302.4 

.0008 

.0010 

m:°B 

:88J1 

ill: | 

6 

.0033 

347.1 

• 0023 

74.4 

• 1316 

43.7 

.0028 

114.8 

.0013 

195.0 

.0007 

219.5 

.0124 

232.0 

.0011 

282.9 

7 

.0085 

137.2 

.0053 

159.5 

• 0077 

158. 7 

.0011 

142.3 

.0015 

237.5 

.0004 

237.1 

.0004 

300.9 

.0001 

295.9 

8 

.0035 

208.7 

.0010 

247.3 

,0013 

291.4 

.0011 

121.4 

.0001 

198.4 

.0003 

207.0 

345.2 

.0003 

343.9 

.0001 

293.2 

9 

.0005 

104.3 

• 0011 

11.4 

.0016 

28.2 

.0006 

333.4 

.0001 

41.7 

.0001 

.0001 

4.4 

.0002 

310.5 

10 

.0023 

337.4 

• 0014 

23.4 

.0019 

158.4 

.0006 

92.7 

,0005 

213.9 

.0003 

218.0 

.0003 

248.7 

.0003 

304.3 
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NACA 0012 AIRFOIL 

hACH NUMBER < .40 MEAN INCIDENCE ■ .0 DEO 

PITCHING FREQUENCY =10.00 H2 (K=.0941> PITCHING AMPLITUDE 


8.0 DEG 


FILE! 69 (SHEEP * 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.9247 

349.1 

3.2058 

344.5 

2.4851 

349.3 

1.9317 

344.9 

^ \ • 3399 

330.7 

1.3313 

346.2 

1.1130 

346.7 

2 

1.2757 

248.6 

1.0995 

239.8 

.5617 

249.8 

.3147 

240.5 

.1408 

233.4 

.1403 

242.8 

.0943 

243.7 

3 

.1694 

163.1 

.1513 

151.4 

.0404 

208.8 

.0310 

231.9 

.0213 

265.0 

,0187 

248.8 

.0174 

261.4 

4 

.0396 

144.8 

.0311 

118. 5 

.0172 

172.4 

.0174 

167.5 

.0095 

218.6 

.0107 

190.9 

.0065 

202.0 

5 

.0239 

68.0 

.0245 

22.9 

.0163 

13.2 

.0103 

14.9 

.0068 

73.7 

.0119 

61.7 

.0091 

37.1 

6 

.0143 

318. 1 

.0149 

230.7 

.0127 

255.6 

.0035 

256.0 

.0033 

358.6 

.0020 

259.8 

.0030 

320.7 

7 

.0049 

202.1 

.0051 

153. 1 

.0033 

130.4 

.0022 

350.2 

.0018 

144.7 

.0015 

69.7 

.0014 

63.0 

8 

,0007 

55.4 

.0013 

42.0 

.0034 

95.7 

.0022 

168.8 

.0020 

83.4 

.0018 

85.5 

.0011 

358.3 

9 

.0034 

43.0 

.0019 

318.7 

.0018 

26.3 

.0038 

18.8 

.0008 

112.1 

.0003 

67.4 

.0003 

33.4 

10 

.0035 

299.2 

.0035 

211.9 

.0023 

324.2 

.0032 

253.3 

.0016 

16.4 

.0001 

356.3 

.0016 

291.2 


H 

P 

8U 

P 

9U 

P10U 

PUU 

PI 

2U 

P13U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

p 

1 

.8986 

347.3 

.6187 

333.3 

.4039 

358.8 

. 1934 

9.4 

.0504 

26.3 

.0232 

136.9 

2 

.0483 

246.4 

.0115 

273. 7 

.0035 

33.9 

.0162 

71.7 

.0110 

66.3 

• 0183 

252.3 

3 

.0170 

275.2 

.0139 

299.1 

.0104 

304.4 

.0070 

315.0 

.0047 

291.7 

.0027 

230.5 

4 

.0032 

241.7 

.0033 

263.9 

.0020 

265.0 

.0007 

270.2 

.0012 

354.3 

• 0026 

23.2 

3 

.0064 

48.4 

.0033 

69.3 

.0019 

78.0 

.0006 

133.9 

.0008 

14.0 

• 0009 

300.8 

6 

.0053 

339.7 

.0014 

14.5 

.0006 

90.1 

.0016 

146.8 

.0006 

48.0 

• 0008 

54.2 

7 

.0014 

56.0 

.0007 

111.3 

.0003 

130.3 

.0003 

242.5 

.0003 

89,7 

• 0010 

78.7 

8 

.0028 

318.7 

.0004 

212.3 

.0009 

242.2 

.0015 

249.9 

.0006 

205.3 

• 0002 

219.2 

9 

.0006 

7.1 

.0009 

121.9 

.0007 

169.4 

.0011 

206.0 

.0007 

139.6 

• 0003 

228.3 

10 

.0031 

288.8 

.0007 

38.3 

.0006 

49.7 

.0006 

63.0 

.0002 

298.9 

• 0003 

263.9 


H 


1 

*•» 

3 

4 

5 

6 

7 

8 
9 

10 


P 

1L 

P 

2L 

C 

P 

C 

P 

2.2168 

168.5 

2.2367 

164.2 

.9387 

246.5 

.5955 

236.6 

.0814 

339.3 

.0579 

336.4 

.0346 

132.7 

,0336 

76.7 

.0217 

173.4 

.0261 

140.2 

.0132 

240.1 

,0261 

209,8 

.0044 

229,2 

.0091 

242.3 

.0028 

251.1 

.0034 

296.5 

.0018 

284.9 

. 0028 

77.0 

.0003 

33B.7 

.0030 

147.2 


P 

3L 

P 

4L 

C 

P 

C 

P 

1.2199 

166,3 

• 8160 

168.3 

• 1642 

235,9 

.0453 

232.5 

• 0158 

83.7 

.0154 

98.1 

.0138 

111.9 

• 0060 

104.1 

.0066 

163.3 

.0039 

196.5 

• 0044 

234.5 

.0029 

209.6 

,0014 

216.3 

.0013 

225.0 

.0012 

128.7 

.0007 

191.8 

.0016 

.5 

.0011 

261 . 3 

.0003 

94.8 

.0009 

90.5 


P 

5L 

P 

6L 

C 

P 

C 

P 

.4267 

178.9 

.1963 

182.3 

• 0034 

130.9 

.0125 

69.1 

.0112 

119.7 

.0074 

113.3 

.0019 

139.7 

.0020 

119.9 

.0022 

289.7 

.0008 

289.4 

.0014 

227.0 

.0015 

211.8 

.0005 

300.6 

.0003 

273.6 

.0014 

295. 1 

.0010 

250.1 

.0010 

333,3 

.0009 

317.5 

.0005 

118.2 

.0004 

69.4 


P 

7L 

P 

8L 

C 

P 

C 

P 

.0715 

203.9 

.0273 

314.9 

.0133 

68.7 

.0188 

244.5 

.0058 

119.5 

.0039 

353.1 

.0009 

141.7 

.0042 

1.3 

.0006 

30,5 

.0021 

43.3 

.0013 

197.6 

.0014 

5.7 

.0005 

293.7 

,0009 

16.3 

.0012 

284.2 

.0004 

62.8 

.0007 

340.9 

.0005 

179.8 

.0001 

120.8 

.0003 

168.5 



ro 
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NACA 0012 AIRFOIL 





MACH NUMBER » .40 

MEAN INCIDENCE = 9.0 

DEG 







PITCHING FREQUENCY = 4 

.00 H2 (K 

=.0374) 

PITCHING AMPLITUDE * 

8.0 DEG 



file: 

4 (SUEEP » .0> 

















FOURIER COSINE (A) 

AND SINE <B> 

COEFFICIENTS 





h 

P 1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

AU 

p 

7U 


A » 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0991 2. 6862 

-.0741 

1 .6297 

.1175 

.8139 

.1033 

.4132 

.1217 

.2208 

.1444 

.2300 

.1440 

.2118 

2 

1.5645 .6544 

1.7091 

.6213 

1.3635 

.4041 

.9531 

.3757 

.6674 

.2215 

.5805 

.2814 

.4739 

.2049 

3 

-.0877 .4773 

-.0481 

.2437 

.0599 

.2102 

• 0525 

.1299 

.0595 

.0658 

.0481 

.0624 

.0382 

.0296 

4 

.4616 .4349 

.5870 

.4319 

.4348 

.3083 

.2131 

.2950 

.1687 

.1975 

.1155 

.2292 

.1130 

.1679 

S 

-.2026 .2688 

-.1339 

.2526 

-.0702 

.2693 

-.1229 

.1398 

-.0821 

.1117 

-.1162 

.0726 

-.0881 

.0648 

6 

.0609 .1677 

.1305 

.2303 

.0870 

. 1893 

-.0167 

.1228 

-.0064 

.0857 

-.0246 

.0693 

-.0047 

.0519 

7 

-.2382 .1056 

-.2082 

. 1284 

-.1709 

.2016 

-.1824 

.0336 

-.1336 

.0454 

-.1413 

-.0075 

-.1103 

.0179 

8 

-.0550 -.0825 

-.0086 

.0059 

-.0796 

.0270 

-.0566 

-.0581 

-.0512 

-.0487 

-.0193 

-.0741 

-.0261 

-.0589 

9 

-.0345 -.0651 

-.0561 

-.0036 

-.1116 

.0429 

-.0557 

-.0624 

-.0431 

-.0353 

-.0139 

-.0485 

-.0153 

-.0329 

10 

.0831 -.0399 

.0599 

.0392 

-.0378 

-.0258 

.0290 

-.0642 

.0077 

-.0564 

.0422 

-.0415 

.0261 

-.0401 

H 

P 

8U 


o yu 

P10U 

P11U 

P12U 

PI3U 



A 

B 

A ' 

B 

A 

B 

A 

B 

A 

B 

A 

B 



.1261 

.2225 

.1238 

.2247 

.0603 

.2891 

-.0031 

.3535 

-.0455 

.3775 

-.0386 

.4034 

.3375 

.2109 

.1745 

.1427 

.0361 

.0577 

-.1023 

-.0272 

-.1452 

-.0513 

-.1473 

-.0333 

.0218 

.0398 

-.0057 

.0250 

.0043 

.01 18 

.0144 

-.0013 

-.0110 

.0001 

-.0230 

.0170 

.0303 

.1489 

-.0031 

.0761 

-.0274 

.0297 

-.0518 

-.0167 

-.0402 

-.0523 

-.0382 

-.0436 

-.0866 

.0095 

-.0593 

-.0144 

-.0188 

-.0229 

.0218 

-.0314 

.0281 

-.0146 

• 0134 

-.0052 

-.0130 

.0309 

.0028 

-.0070 

-.0044 

-.0037 

-.0116 

-.0004 

-.0095 

-.0159 

-.0147 

-.0178 

-.0044 

-.0294 

-.0230 

-.0121 

-.0036 

-.0208 

.0157 

-.0295 

.0306 

-.0143 

.0209 

-.0147 

.0129 

— . 0556 

.0051 

-.0185 

.0129 

-.0050 

.0206 

.0085 

.0126 

.0149 

.0080 

.0076 

.0090 

-.0254 

.0035 

-.0114 

.0044 

-.0017 

.0054 

.0079 

.0026 

.0106 

.0039 

.0021 

.0417 

-.0116 

.0141 

-.0084 

.0073 

-.0022 

.0005 

.0040 

-.0033 

.0103 

.0035 

.0092 


P 

1L 

P 

2L 

P 

3L 

P 4L 

P 

5L 

p 

6L 

P 

7L 

P 

8L 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.0291 

.1472 

.0422 

-.3945 

.0197 

-.8842 

.0026 -.3748 

-.0250 

-.2042 

-.0302 

-.0478 

-.0343 

.0938 

-.0509 

.2731 

-.0715 

.0194 

-.2152 

-.0794 

-.3107 

-.1237 

-.1053 -.0635 

-.0793 

-.0416 

-.0612 

-.0367 

-.0710 

-.0280 

-.0937 

-.0382 

-.0388 

.1137 

-.0407 

.0712 

-.0261 

.0430 

-.0036 

.0004 

-.0023 

-.0020 

-.0029 

-.0031 

-.0075 

-.0005 

-.0165 

.0037 

.0467 

.0524 

.0076 

.0044 

-.0089 

-.0289 

-.0053 -.0210 

-.0064 

-.0162 

-.0044 

-.01 74 

-.0110 

-.0209 

-.0128 

-.0350 

-.0249 

.0267 

-.0063 

.0067 

.0083 

-.0039 

.0069 -.0022 

.0059 

-.0039 

.0060 

-.0031 

.0068 

-.0045 

.0108 

-.0014 

-.0065 

.0120 

-.0035 

.0014 

-.0031 

-.0046 

.0020 -.0020 

.0009 

-.0034 

.0020 

-.0042 

-.0010 

-.0076 

-.0027 

-.0139 

-.0227 

.0063 

.0005 

.0010 

.0190 

-.0016 

.0088 

.0023 

.0077 

-.0004 

.0080 

.0013 

.0112 

-.0027 

.0176 

-.0019 

-.0066 

-.0116 

-.0026 

-.0013 

-.0033 

.0073 

-.0021 

.0035 

-.0003 

.0037 

-.0006 

.0043 

.0026 

.0059 

.0025 

.0095 

-.0025 

-.0053 

.0001 

-.0007 

-.0012 

.0013 

-.0005 

.0015 

-.0005 

.0017 

-.0014 

• 0021 

-.0004 

.0038 

-.0012 

.0044 

.0065 

.0003 

-.0014 

.0008 

-.0053 

.0038 

-.0029 -.0002 

-.0027 

.0013 

-.0033 

.0007 

-.0033 

.0036 

-.0053 

• 0055 



r 



1 


) 

-*>• ' 




Ur 


1 




to 


NACA 0012 AIRFOIL 


MACH NUMBER 
PITCHING FREQUENCY = 


.40 
4.00 HZ 


<K=.037.} NCI pfTcSlN0 AMPLITUDE » 


MEAN 


DEO 


8.0 DEO 


FILE: 38 (SHEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 3U 

P 4U 

P 

su 

P 

4U 

P 

7U 


A B 

A 

B 

A B 

A B 

A 

B 

A 

B 

A 

0 

1 

-.193? 2.8994 

-.2513 

1.9909 

-.0841 1.4021 

-.0345 1.4330 

• 0118 

1.0739 

-.0044 

1.2028 

.0344 

.9863 


1.8398 .3573 

2.0970 

.4377 

1.5205 

.2731 

.7203 

.2475 

.3441 

.1284 

.2318 

.1452 

.1491 

• 1169 

3 

-.2008 .9903 

-.1544 

.7939 

-.1035 

.6118 

-.0878 

.3597 

-.0447 

. 1954 

-.0848 

.1455 

-.0430 

• 1082 
• 0218 

4 

.3031 .1945 

.5127 

.3583 

.3445 

.1680 

-.0123 

• 0888 

-.0524 

.0330 

-.0854 

.0043 

-.0444 

S 

-.2124 .4734 

-.3230 

.5401 

-.2017 

.5212 

-.1212 

.1142 

-.0496 

.0131 

-.0388 

-.0352 

-.0374 

- • 0367 

4 

-.1507 -.0312 

-.0724 

.0259 

-.1039 -.0168 

-.0991 -.0594 

-.0418 

-.0395 

-.0144 

-.0492 

-.0031 

-.0354 

7 

-.0904 .0757 

-.2423 

.1755 

-.1438 

.2362 

-.0097 -.0339 

.0221 

-.0371 

.0518 

-.0448 

.0274 

-.0403 

8 

-.0800 -.0445 

-.1048 

-.1599 

-.1707 -.1188 

-.0154 -.0297 

• 0168 

.0102 

.0419 

.0310 

.0413 

• 0134 

9 

-.0077 -.0043 

-.0209 

.0250 

-.0444 

• 0563 

.0183 -.0337 

.0065 

-.0075 

.0084 

.0124 

.0045 

• 0128 

10 

-.0502 -.0813 

-.0490 

-.1236 

-.1425 -.1334 

.0094 -.0244 

• 0133 

.0079 

.0080 

.0282 

.0114 

• 0129 


H 


1 

2 

3 

4 

5 

6 
7 

5 

10 


p 

8U 

P 

9U 

P10U 

A 

B 

A 

B 

A 

B 

.0174 

.8282 

.0533 

.5219 

.0318 

.4010 

.0869 

• 1138 

.0432 

.0817 

-.0202 

.0332 

-.0373 

.0489 

-.0446 

.0043 

-.0145 

-.0211 

-.0596 

.0001 

-.0139 

-.0118 

-.0073 

-.0052 

-.0168 

- .0478 

• 0014 

-.0233 

.0069 

-.0204 

.01 15 

-.0259 

.0140 

-.0048 

.0136 

.0040 

.0318 

-.0749 

.0060 

-.0037 

.0001 

.0018 

.0317 

.0201 

.0194 

.0045 

.0084 

.0025 

-.0018 

.0159 

.0041 

.0181 

.0011 

.0077 

.0021 

.0135 

-.0077 

.0139 

-.0028 

• 0062 


PUU 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

.0102 

.2801 

-.0153 

.2488 

-.0124 

.2584 

-.0836 

-.0153 

-.1285 

-.0430 

-.1189 

-.0223 

.0137 

-.0466 

.0258 

-.0448 

.0034 

-.0254 

-.0007 

.0015 

-.0038 

.0011 

.0003 

-.0035 

.0124 

-.0174 

.0117 

-.0127 

.0047 

.0005 

.0133 

.0129 

.0078 

.0109 

-.0022 

.0075 

-.0058 

.0073 

-.0083 

.0063 

-.0071 

.0015 

-.0028 

.0005 

-.0065 

-.0044 

-.0052 

-.0038 

-.0019 

-.0024 

-.0001 

-.0072 

-.0004 

-.0044 

.0020 

-.0016 

.0074 

-.0025 

.0031 

-.0041 


H 


1 

n 

3 

4 

5 

4 

7 

8 
9 

10 


P 

1L 

P 

2L 

P 3L 

P 4L 

P 5L 

P 4L 

P 7L 

_J 

GO 

0. 

A 

B 

A 

B 

A B 

A B 

A B 

A B 

A B 

A B 

.0015 

.2991 

.0358 

-.3898 

.0443 -.4792 

.0157 -.4862 

-.0081 -.2977 

-.0201 -.1307 

-.0237 .0017 

-.0231 .1483 

—.1763 

-.0069 

-.2293 

-.0646 

-.1178 -.0511 

-.0804 -.0442 

-.0482 -.0298 

-.0344 -.0245 

-.0411 -.0209 

-.0551 -.0209 

-.0578 

.1401 

- • 0326 

.0604 

-.0041 .0083 

.0050 -.0041 

.0048 -.0073 

.0041 -.0082 

.0050 -.0121 

.0038 -.0144 

-.0005 

. 01 9B 

-.0110 

.0059 

-.0074 .0008 

-.0042 -.0018 

-.0028 -.0007 

-.0013 -.0003 

.0003 -.0004 

.0022 .0003 

-.0177 

.0147 

-.0044 

.0015 

.0012 -.0004 

.0044 -.0020 

.0028 -.0014 

.0034 -.0005 

.0034 -.0009 

.0031 .0015 

-.0059 

- . 0076 

-.0003 

-.0007 

-.0004 .0005 

-.0021 -.0003 

.0005 .0015 

-.0004 .0017 

.0001 .0025 

-.0018 .0032 

-.0003 

.oooi 

.0005 

-.0024 

-.0015 -.0004 

-.0004 .0004 

.0001 -.0002 

-.0007 -.0002 

-.0014 .0002 

-.0027 -.0004 

-.0001 

-.0024 

.0024 

.0003 

.0007 -.0005 

-.0010 -.0005 

-.0002 -.0000 

-.0008 .0001 

-.0010 .0004 

-.0019 -.0017 

-.0020 

.0027 

-.0013 

- .0004 

-.0003 -.0009 

-.0011 -.0007 

-.0005 -.0009 

.0002 -.0016 

-.0009 -.0023 

.0004 -.0034 

-.0041 

-.0034 

-.0000 

. 0001 

.0011 .0008 

.0014 .0012 

.0011 -.0000 

.0016 -.0002 

.0018 -.0013 

,0033 -.0017 



NACA 0012 AIRFOIL 


MACH NUMBER • .40 MEAN INCIDENCE 9.0 DEO 
PITCHING FREQUENCY * 4.00 HZ <K*. 03741 PITCHING AMPLITUDE • B.O DEO 


FILE! 

4 (SHEEP • 

.0) 

















FOURIER AMPLITUDES (C) AND PHASE 

ANGLE8 i 

tP> 





H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

1 

2.6880 

2.1 

1.6314 

337.4 

.8224 

8.2 

.4260 

14.1 

.2321 

28.9 

.2716 

32.1 

.2361 

34.2 

2 

1.6938 

67.3 

1.8183 

70.0 

1.4221 

73.3 

1.0244 

68.3 

.7032 

71.6 

.6431 

64.1 

.3163 

66.6 

3 

.4833 

349.6 

.2484 

348.8 

.2185 

13.9 

.1401 

22.0 

.0887 

42.1 

.0788 

37.7 

• 04B3 

32.2 

4 

.6342 

46.7 

.7287 

53.7 

.3330 

34.7 

.3639 

35.8 

.2398 

40.3 

.2566 

26.7 

.2024 

34.0 

3 

.3367 

323.0 

.2859 

332. 1 

.2783 

343.4 

.1861 

318.7 

.1386 

323.7 

.1370 

302.0 

.1094 

306.3 

6 

.1784 

20.0 

.2647 

29.3 

.2083 

24.7 

.1239 

332.3 

.0860 

355.7 

.0733 

340.3 

.0321 

334.8 

7 

.2603 

293.9 

.2446 

301.7 

.2643 

319.7 

. 1834 

280.4 

.1411 

288.8 

. 1413 

267.0 

.1117 

279.2 

B 

.0992 

213.7 

.0104 

304.3 

.0840 

288.7 

.081 1 

224.2 

.0707 

226.4 

.0766 

194.6 

.0644 

203.9 

9 

.0737 

207.9 

.0562 

266.3 

.1193 

291.0 

.0836 

221.8 

.0557 

230.7 

.0504 

196.0 

.0363 

204.9 

10 

.0922 

113.6 

.0716 

36.8 

.0437 

235.7 

.0708 

155.1 

.0569 

172.2 

.0592 

134.3 

.0478 

146.9 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.2557 

29.3 

.2563 

28.8 

.2933 

11.8 

.3336 

359.5 

.3803 

333.1 

.4032 

334.3 


2 


. 3980 

58.0 

.2254 

50.7 

.0681 

32.0 

.1038 

233.1 

.1340 

230.3 

.1511 

237.3 


3 


.0434 

28.7 

.0257 

347.2 

.0126 

20.1 

.0144 

95.3 

.0110 

270.6 

.0286 

306.3 


4 


.1320 

11.3 

.0761 

357.7 

.0404 

317.3 

.0544 

252.1 

.0659 

217.6 

• 05B0 

221.2 


3 


.0873 

276.2 

.0611 

256.3 

.0296 

219.3 

.0382 

143.3 

.0316 

117.4 

.0144 

111.3 


$ 



Wo:h 

.0075 

.0260 


.0058 

.0211 

?«:* 

:84i5 

?*!:i 

:84Si 

210.9 

113.1 

.0230 

.0253 

ttl-A \ 


B 


.0571 

167.0 

.0192 

164.6 

.0138 

111.2 

.0223 

67.6 

.0193 

40.2 

.0110 

46.3 


9 


.0269 

160.4 

.0119 

163.0 

.0048 

111.4 

.0096 

34.2 

.0109 

13.7 

.0044 

62.0 


10 


.0433 

103.3 

.0165 

120.8 

,0077 

106.7 

.0040 

7.5 

.0108 

342.3 

.0099 

20.9 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

• 1301 

11.2 

.3967 

173.9 

• 8844 

178.7 

.3748 

179.6 

.2037 

187.0 

.0366 

212.2 

.0999 

339.9 

.2778 

349.4 

2 

• 0741 

283.2 

.2294 

249.7 

• 3344 

248.3 

.1230 

238.9 

.0896 

242.3 

.0713 

239.0 

• 0763 

248.4 

.1012 

247.8 

3 

• 1202 

341.2 

.0820 

330.2 

.0503 

328.8 

.0036 

273.8 

• 0030 

229.1 

.0042 

222.9 

.0075 

265.8 

.0169 

282.6 

4 

• 0702 

41.7 

.0008 

59.9 

• 0303 

197.1 

.0216 

194.3 

.0174 

201.6 

.0179 

194.1 

• 0236 

207.8 

.0372 

200.1 

5 

.0345 

317.0 

.0092 

316.8 

.0092 

115.0 

.0073 

107.9 

.0070 

123.3 

.0074 

114.8 

.0081 

123.5 

.0109 

97.2 

6 

.0137 

331.5 

.0037 

291.3 

• 0056 

213.8 

.0028 

135. 1 

,0035 

164.5 

,0047 

154.5 

• 0076 

187.2 

.0141 

191.0 

7 

• 0236 

285.3 

• 001 1 

25.7 

.0191 

94.9 

.0091 

75.1 

.0077 

93.3 

.0081 

80.7 

.0116 

103.7 

.0177 

96.0 

8 

.0134 

209.5 

.0029 

243.9 

.0080 

335.7 

,0040 

328.9 

.0037 

356.0 

.0044 

352.0 

• 0064 

23.5 

.0098 

15.0 

9 

.0059 

203.4 

.0007 

168.6 

.0017 

317.6 

.0016 

341.0 

.0017 

34 3.7 

.0025 

326.3 

.0038 

354.6 

.0046 

344.3 

10 

.0063 

87.2 

.0016 

300.1 

• 0065 

305.4 

.0029 

265. 7 

.0030 

295.5 

.0034 

281.7 

.0049 

317.0 

.0076 

315. 8 




NACA 0012 AIRFOIL 


ro 

vD 


MACH NUMBER - .40 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY * 4.00 HZ <K*.0374> PITCHINQ AMPLITUDE ■ 8.0 DEO 


FILES 58 (SHEEP - 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANOLES (P) 


H 


1 

2 

3 

4 

5 

6 

7 

8 
? 

10 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 

c 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.9062 

354. 1 

2.0048 

352.8 

1.4048 

354.5 

1.4341 

357.8 

1.0740 

• 6 

1.2028 

359.8 

.9870 

2.1 

1.8938 

79. 1 

2.1422 

78.2 

1.5449 

79.8 

.7414 

71.0 

.3473 

49.5 

.2844 

54.5 

.2054 

55.3 

1.0105 

348. S 

.8087 

349.0 

.4208 

350.2 

.3702 

344.3 

.2007 

347.1 

.1840 

332.9 

.1144 

338.3 

• 3612 

57.1 

.4255 

55. 1 

.4032 

45.4 

.0897 

352.1 

.0430 

303.8 

.0858 

274.2 

.0701 

288.1 

.5191 

335.8 

.4293 

329.1 

.5588 

338.8 

. 1445 

313.3 

.0513 

284.8 

.0524 

227.8 

.0510 

227.1 

.1539 

25B.3 

.0749 

289.4 

. 1053 

240.8 

.1154 

239.1 

.0575 

224.4 

.0514 

194.5 

.0357 

188.3 

• 1179 

309.? 

.2992 

.1923 

305.9 

.2875 

325.3 

.0353 

194.0 

207.4 

.0432 

149.2 

.0498 

132.1 

.0482 

145.4 

• 1040 

230.3 

213.7 

.2080 

235.2 

.0335 

.0194 

58.8 

.0521 

53.5 

.0435 

72,0 

.0099 

230.5 

.0324 

320.0 

.0717 

321.8 

.0385 

151.2 

.0099 

139.2 

.0151 

34.8 

.0135 

19.4 

• 0956 

211.7 

.1414 

209.2 

.1951 

224.9 

.0242 

158.9 

.0154 

59.2 

.0293 

15.8 

.0172 

41.4 


H 

p 

BU 

P 

9U 

P10U 

P11U 

P12U 

P13U 

c 

P 

C 

P 

c 

p 

C 

P 

C 

P 

C 

P 

1 

.8284 

1.2 

.5244 

5.8 

• 4023 

4.5 

.2803 

2.1 

.2492 

354.5 

.2589 

357.2 

n 

.1432 

37.4 

.0924 

27.8 

• 038? 

328.7 

.0849 

259.4 

.1355 

251 .5 

.1210 

259.4 

3 

.0894 

320.3 

.0448 

275.5 

.0236 

214.4 

.0492 

141.4 

.0534 

151.1 

.0259 

171.9 

4 

.0594 

270.1 

.0183 

229.4 

.0089 

234.4 

.0014 

335.5 

.0040 

284.7 

.0035 

175.8 

3 

.0507 

199.4 

.0233 

174.7 

.0216 

141.3 

.0215 

144. 7 

.0173 

137.2 

.0048 

85.5 

6 

.0284 

154.1 

.0148 

108.9 

• 0142 

73.5 

.0185 

45.9 

.0134 

35.5 

.0078 

343.7 

7 

.0404 

128.1 

.0070 

121.5 

.0018 

3.2 

.0094 

321 .4 

.0104 

307.2 

.0072 

282.1 

8 

.0375 

57.4 

.0201 

77.1 

.0087 

73.4 

.0029 

280.4 

.0079 

234,2 

.0044 

234.1 

9 

.0140 

353.4 

.0184 

12.8 

,0078 

8.2 

.0032 

215.4 

.0072 

180.7 

.0045 

185.4 

10 

.0137 

8.8 

.0159 

331.0 

.0068 

335.3 

.0024 

127.9 

.0078 

108.9 

.0048 

153.4 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

p 

5L 

p 

4L 

P 

7L 

P 

8L 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 

1 

.2991 

.3 

.3914 

174.7 

.4813 

174.7 

.4844 

178.2 

.2978 

181.4 

.1322 

1B8.7 

.0238 

274.1 

.1501 

351.2 

2 

.1744 

247.8 

.2382 

254.3 

.1284 

244.5 

.0927 

240.1 

.0547 

238.3 

.0434 

232.5 

.0441 

243.0 

.0589 

249.2 

3 

. 1515 

337.4 

.0484 

331.7 

• 0092 

333.4 

.0079 

140.4 

.0088 

144.7 

.0102 

143.3 

.0131 

157.7 

.0151 

145.3 

4 

.0198 

358.5 

.0124 

298.2 

.0075 

274.1 

.0044 

247.0 

.0029 

255.1 

.0013 

258.5 

.0005 

147.2 

.0023 

81.3 

3 

.0231 

309.3 

217.8 

.0047 

289.0 

.0014 

117.5 

.0048 

Hhl 

.0032 

119.4 

.0034 

98.1 

.0037 

103.5 

.0035 

.0037 

43.7 

6 

.0094 

.0008 

205.4 

.0006 

322.4 

.0022 

,0014 

17.0 

.0017 

347,1 

.0025 

3.0 

330.7 

7 

.0003 

284.2 

.0025 

149.1 

♦ 0015 

255.3 

.0007 

302.9 

.0002 

150.1 

.0007 

254.8 

.0014 

277.4 

.0027 

258.4 

8 

.0024 

181 .4 

.0025 

83.0 

.0009 

125.2 

.0011 

241.5 

.0002 

244.8 

.0008 

275.4 

.0011 

290.0 

.0025 

227.9 

9 

.0034 

324.1 

.0014 

254.4 

.0010 

200.0 

.0013 

236.4 

.0010 

207.1 

.0014 

171 ,8 

.0024 

200. B 

,0035 

170.4 

10 

.0054 

228.4 

.0001 

348.4 

,0014 

51.8 

.0019 

49.4 

.0011 

92 . 2 

.0014 

95.7 

.0022 

124.4 

.0037 

117.1 



NACA 0012 AIRFOIL 

MACH NUMBER > .40 MEAN INCIDENCE »' 9.0 DEO 

PITCHING FREQUENCY » 8.00 HZ <K°.0742> PITCHING AMPLITUDE - 8.0 DEO 


FILE J 

3 (SHEEP « .0) 















FOURIER COSINE <AI 

AND SINE (B> 

COEFFICIENTS 




H 

P 1U 

P 

2U 

P 

3U 

P 4U 

P 

5U 

P 6 U 

P 

7U 


A B 

A 

8 

A 

8 

A 8 

A 

8 

A 8 

A 

B 

1 

-.1576 3.1208 

-.3535 

2.1836 

.0778 

1.1014 

.1153 .6397 

. 1797 

.3476 

.1971 .3423 

.2064 

.2748 

2 

1.1497 .4085 

1.3207 

.5241 

1.1661 

.3704 

.8496 .5183 

.6432 

.2972 

.5145 .4032 

.4576 

.2673 

3 

.1847 .4221 

• 0868 

.5776 

.2007 

.4122 

-.0153 .3895 

.0461 

.2425 

-.0184 .2061 

.0273 

.1521 

4 

.1059 .5663 

.0057 

.4812 

.0974 

.4356 

-.1459 .2715 

-.0465 

.2231 

-.1122 .1934 

-.0428 

.1870 

S 

-.2058 .2582 

-.1597 

.1355 

-.1359 

.2091 

-.1947 -.0208 

-.1394 

.0524 

-.1453 -.0262 

-.1317 


6 

-.1875 .1323 

-.0711 

.0867 

-.0974 

.1305 

-.0817 -.0585 

-.0936 

.0009 

-.0651 -.0497 

-.0634 

7 

-.1572 -.0601 

-.0278 

.0405 

-.1104 

.0363 

-.0077 -.0884 

-.0720 

-.0655 

-.0094 -.0929 

-.0429 

-.0691 

8 

-.0275 -.0639 

-.0464 

.0991 

-.0521 

.0398 

.0369 -.0174 

.0007 

-.0626 

.0531 -.0343 

.0292 

-.0513 

9 

.0120 -.0705 

-.0858 

.0402 

-.0886 

.0195 

.0118 -.0153 

.0146 

-.0467 

.0408 -.0081 

.0253 

-.0230 

10 

.0468 -.0042 

-.1000 

.0194 

-.0419 

-.0031 

.0160 -.0047 

.0392 

-.0248 

.0369 .0254 

.0399 

-.0036 


H 

P 

8 U 

P 

9U 

P10U 

PI 1 U 

P12U 

P13U 


A 

8 

A 

8 

A 

8 

A 

8 

A 

B 

A 

8 

1 

.1718 

.2843 

. 1695 

.2844 

.0992 

.3099 

.0289 

.3354 

-.0607 

.3423 

-.0672 

.3610 

2 

.2825 

.286? 


.1656 

.0120 

.0825 

-.1050 

-.0006 

-.1378 

-.0630 

-.1347 

-.0489 

5 

-.0132 

.1153 

.0587 

-.0188 

.0225 

-.0287 

-.0138 

-.0297 

-.0417 

-.0400 

-.0185 

4 

-.1086 

.1222 

-.0811 

.0685 

-.0597 

.0037 

-.0382 

-.0611 

.0211 

-.0737 

.0026 

-.0585 

5 

-.0924 

-.0617 

-.0540 

-.0608 

-.0066 

-.0446 

.0408 

-.0283 

.0381 

.0104 

.0179 

-.0031 

* 

-.0270 

.0148 

-.0394 
- .0786 

.0011 

.0210 

-.0309 

-.0396 

. 00B9 
.0294 

-.0223 

-.0139 

.0166 

.0379 

-.0137 

.0117 

.0261 

.0110 


.0235 

.0176 


8 

.0650 

-.0008 

.0375 

.0085 

.0204 

.0155 

.0033 

.0224 

-.0255 

.0141 

-.0119 

.0194 

9 

.0191 

.0188 

.0040 

.0142 

-.0000 

.0184 

-.0040 

.0226 

-.0194 

-.0088 

-.0184 

-.0034 

10 

.0128 

.0245 

.0014 

.0047 

-.0086 

.0054 

-.0186 

.0061 

-.0045 

-.0121 

-.0036 

-.0042 


H 

p 

1L 

P 

2L 

p 

3L 

P 4L 

P SL 

P 

6 L 

p 

7L 

P 8 L 


A 

8 

A 

B 

A 

B 

A 8 

A B 

A 

8 

A 

8 

A 

8 

1 

.0489 

.1591 

.0659 

-.4270 

-.0032 

-.9695 

-.0153 -.4208 

-.0745 -.2391 

-.0775 

-.0792 

-.0826 

.0693 

-.0999 

.2390 

2 

-.0980 

.0228 

-.1822 

-.1153 

-.2387 

-.1757 

-.0548 -.0976 

-.0454 -.0743 

-.0280 

-.0694 

-.0526 

-.0599 

-.0723 -.0711 

1 

- • 0625 

.1234 

-.0529 

.055? 

-.0199 

.0307 

.0085 -.0030 

.0081 -.0083 

.0082 

-.0108 

-.0020 

-.0173 

-.0121 -.0262 

4 

-.0095 

.0428 

.0043 

.0023 

.0192 

-.0255 

.0147 -.0118 

.0096 -.0133 

.0133 

-.0110 

.0107 

-.0210 

•0230 -.0290 

5 

::Sm 

::S m 

-.0071 

-.0025 

.0018 

.0025 

.0022 .0067 

.0008 .0030 

.0067 

.0053 

• 0061 

.0077 

. 011 ? 

.0047 

.0129 

.0094 

6 

-.0005 

-.0005 

-.0018 

-.0004 

.0019 

• 0028 

.0013 

.0045 

.0066 

.0037 

.0106 

.0073 

7 

-.0045 

-.0063 

-.0011 

-.0023 

-.0195 

- .0045 

-.0042 -.0001 

-.0038 

.0034 

-.0056 

.0029 

-.0010 

.0090 

-.0069 

.0137 

8 

.0009 

-.0023 

-.0003 

-.0031 

.0098 

.0000 

-.0006 -.0037 

-.0034 -.0021 

-.0030 

-.0034 

-.0077 

.0004 

-.0122 -.0017 

9 

-.0013 

-.0006 

.0004 

-.0006 

.0059 

. 001 ? 

.0015 .0000 

.0005 -.0020 

.0013 

-.0026 

-.0031 

-.0040 

-.0005 -.0099 

10 

.0018 

.0026 

• 0004 

- .0002 

.0011 

-.0017 

.0012 -.0015 

-.0000 -.0012 

.0016 

-.0011 

-.0005 

-.0031 

.0016 -.0032 



OS)CD>JO* W*UKJ *-»■ Z 



NACA 0012 AIRFOIL 

HACH NUMBER • .40 MEAN INCIDENCE - 9.0 DEO 

PITCHING FREQUENCY = 8.00 HZ <K=. 07421 PITCHING AMPLITUDE 


FILE! 60 (SHEEP ■ 30.0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


p 

tu 

p 

2U 

P 3U 

P 

4U 

P 5U 

P 6U 

P 

7U 

A 

B 

A 

B 

A B 

A 

D 

A 

B 

A 

B 

A 

B 

-.4176 

3.0748 

-.5124 

2.1615 

-.1916 1.4892 

-.1202 

1.4861 

.0235 1.0799 

-.0074 1.1760 

.0793 

.9328 

1.7607 

.5963 

1.9835 

.7751 

1.4584 .4601 

.6297 

.4705 

.3040 

.2716 

.1343 

.3430 

.1402 

.2714 

- . 4391 
-.0139 

l :VA\ 

-.m 

.9810 

.3440 

-.2480 .7335 

.1452 .1774 

-.2307 

-.1582 

.3900 

.0424 

-.1279 

-.1099 




-Mi 

-.2523 

.2779 

-.4230 

.3183 

-.2697 .3796 

-.1124 

-.0382 

-.0516 -.0686 

-.0103 -.1133 

-.0298 

-.0769 

- • 13B1 

-.0702 

-.1420 

-.0829 

-.1372 -.0737 

-.0394 

-.0733 

.0138 -.0312 

.0689 -.0090 

.0499 

-.0272 

-.0612 

.0006 

-.1624 

.0073 

-.1550 .1310 

.0144 

-.0696 

.0067 -.0238 

.0243 

.0061 

.0206 

-.0023 

-.0734 

-.0960 

-.0684 

-.1639 

-.1578 -.1625 

.0380 

-.0245 

.0252 -.0030 

.0260 

.0259 

.0312 

.0108 


‘Mi 

• 0722 

-.0734 

.0113 -.0336 
-.0493 -.0912 

.0518 

-.0134 

.0127 -.0003 

-.0042 

.0239 

.0026 

.0248 

.0469 

.0017 

.0369 

.0352 

.0233 

.0072 

-.0013 

.0163 

-.0008 

.0078 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.0513 

.7725 

.0963 

.5199 

.0465 

.4181 

-.0036 

.3162 

-.0377 

.2488 

-.0317 

.2311 

.0348 

.2681 

-.0033 

.1816 

-.0591 

.0780 

-.1148 

-.0255 

-.1199 

-.0803 

-.1087 

-.0460 

-.1530 

-.0022 

-.1098 

-.0533 

-.0381 

-.0398 

.0336 

-.0663 

.0600 

-.0363 

.0292 

-.0170 

- 4 0263 

-.0405 

.0397 

-.0512 

.0308 

-.0277 

.0219 

-.0041 

.0038 

.0129 

-.0033 

.0080 

.0106 

-.0580 

.0269 

• 0120 

.0276 

.0107 

.0283 

.0093 

-.0010 

.0053 

-.0093 

.0036 

.0406 

,0025 

-.0068 

.0079 

-.0110 

.0177 

-.0153 

.0274 

-.0107 

-.0072 

-.0107 

-.0133 

.0177 

.0013 

.0084 

-.0120 

-.0025 

-.0138 

-.0133 

-.0156 

.0101 

-.0065 

.0113 

-.0089 

.0224 

.0224 

.0159 

.0184 

.0125 

.0082 

.0092 

-.0020 

-.0004 

.0055 

.0028 

.0059 

-.0129 

.0204 

-.0135 

.0162 

-.0067 

.0110 

.0001 

.0057 

.0022 

-.0039 

-.0010 

-.0024 

-.0077 

.0045 

-.0171 

-.0035 

-.0119 

-.0022 

-.0067 

-.0009 

.0046 

.0066 

.0070 

.0005 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 3L 

P 6L 

P 7L 

P 

8L 


A 

B 

A B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0013 

.2934 

.0734 -.4287 

.0575 -.5047 

.0227 -.3302 

-.0428 -.3348 

-.0538 -.1607 

-.0659 -.0186 

-.0676 

.1346 

2 

-.2042 

.0075 

-.2165 -.0849 

-.0947 -.0565 

-.0503 -.0511 

-.0250 -.0307 

-.0132 -.0299 

-.0251 -.0299 

-.0386 

-.0411 

3 

-.0928 

.1211 

-.0439 

.0452 

.0008 

.0079 

.0135 -.0011 

.0136 -.0049 

.0148 -.0021 

.0187 -.0069 

.0242 

-.0030 

4 

-.0082 -.0024 

-.0004 -.0091 

.0020 -.0039 

.0013 -.0045 

-.0010 -.0029 

-.0013 

• 0000 

-.0026 

.0043 

-.0072 

.0090 

3 

-.0152 -.0013 

-.0072 -.0039 

-.0044 -.0006 

-.0005 -.0006 

.0003 

.0012 

-.0010 -.0002 

-.0028 -.0015 

-.0061 

-.0064 

6 

-.0039 -.0028 

.0001 -.0013 

.0002 -.0007 

-.0002 -.0042 

-.0009 -.0013 

.0007 -.0022 

.0005 -.0034 

» 0048 

-.0069 

7 

.001 1 

.0001 

.0018 

.0004 

-.0006 

• 0004 

-.0008 

.0007 

• 0004 

.0011 

.0005 

.0014 

.0025 

.0015 

.0040 

.0045 

a 

-.0044 -.0021 

-.0016 

.0009 

-.0002 

.0014 

-.0004 -.0008 

-.0005 

• 0002 

-.0007 

.0004 

-.0008 

.0012 

-.0023 

.0008 

9 

.0038 -.0050 

-.0012 -.0035 

-.0018 -.0009 

-.0014 -.0013 

.0003 

.0006 

.0001 -.0002 

.0003 -.0008 

.0007 

-.0013 

10 

.0008 -.0003 

-.0010 

.0004 

-.0006 

.0013 

-.0015 

.0008 

.0001 

• 0004 

-.0002 

.0009 

.0014 

.0008 

.0018 

.0025 



NACA 0013 AIRFOIL 


U> 

K> 


MACH NUMBER - .40 MEAN INCIDENCE * 9.0 DEO 

PITCHING FREQUENCY = 8.00 HZ (K«.0742> FITCHINO AMPLITUDE • 8.0 DEG 


FILE! 3 (SWEEP « .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES <P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.1247 

1.2201 

357.1 

2.2121 

350.8 

1.1042 

4.0 

.4300 

10.2 

.3914 

27.3 

.3950 

29.9 

.3437 

34.9 

2 

70.4 

1.4284 

48.5 

1.2236 

72.4 

.9953 

58.4 

.7084 

45.2 

.4337 

51.9 

.3300 

59.7 

3 

.4490 

14.3 

.5841 

8.5 

.4585 

24.0 

.3898 

337.7 

.2449 

10.8 

.2049 

334.9 

.1343 

10.2 

4 

.3742 

10.4 

.4812 

.7 

.4464 

12.4 

.3182 

328.4 

.2279 

348.2 

.2234 

329.9 

.1918 

347.1 

l 



.2095 

.1122 

m-j 


355:1 

:12o? 


:&93? 

5 «:1 


53?:? 



7 

. 1483 

249.1 

.0491 

325.5 

.1142 

288 • 2 

.0889 

184.9 

.0973 

227.7 

.0933 

185.8 

.0813 

211.9 

8 

.0494 

203.3 

.1094 

334.9 

.0454 

307.4 

.0408 

113.2 

.0424 

179.4 

.0432 

122.9 

.0591 

130.3 

9 

.0713 

170.3 

.0947 

293.1 

.0907 

282.4 

.0193 

142.3 

.0490 

142.4 

.0414 

101.2 

.0342 

132.3 

10 

.0470 

93.4 

.1019 

281.0 

.0420 

247.1 

.0144 

104.3 

.0444 

122.3 

.0448 

55.4 

.0400 

93.2 


H 

P 

8(1 

P 

9U 

PIOU 

P11U 

P12U 

P13U 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.3321 

31.1 

.3311 

30.8 

.3234 

17.7 

.3344 

4.9 

.3474 

349.9 

.3472 

349.3 

2 

.4024 

44.4 

.2099 

37.9 

.0834 

8.3 

.1030 

249.7 

.1313 

243.4 

.1433 

230.1 

3 

.1140 

333.3 

.0594 

331.3 

.0293 

320.0 

.0318 

244.3 

.0512 

213.4 

.0440 

243.1 

4 

.1433 

31B.4 

.1042 

310.2 

.0598 

273.4 

.0720 

212.1 

.0747 

144.0 

.0583 


3 

.1111 

234.3 

.0813 

221 .4 

.0451 

188.4 

.0497 

124.7 

.0393 

74.7 

.0182 

4 

.0478 

214.4 

.0309 

177.9 

.0240 

158.3 

.0215 

129.5 

.0241 

94.7 

.0248 

118.9 

7 

.0800 

149.3 

.0448 

132.1 

.0324 

113.3 

.0394 

72.8 

.0422 

15.1 

.0304 

33.3 

8 

.0430 

90.7 

.0385 

77.2 

.0254 

52.9 

.0227 

8.4 

.0292 

298.8 

.0228 

328.4 

9 

.0248 

45.3 

.0147 

13.4 

.0184 

339.9 

.0230 

349.9 

.0213 

245.3 

.0187 

259.7 

10 

.0274 

27.4 

.0049 

14.2 

.0102 

302.2 

.0194 

288.2 

.0129 

200.2 

.0034 

221.1 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

. 1443 

17.1 

.4320 

171.2 

• 9695 

180.2 

• 4211 

182.1 

• 2505 

197.3 

.1109 

224.4 

.1079 

310.0 

.2391 

337.3 

2 

.1004 

283.1 

.2154 

237.7 

.2964 

233.7 

.1120 

209.3 

.0870 

211.4 

.0748 

202.0 

.0797 

221.3 

.1014 

225.5 

3 

.1383 

333.1 

.0749 

316.4 

• 0366 

327.0 

.0090 

109.4 

.0116 

135.5 

.0136 

142.8 

.0174 

186.6 

.0289 

204.7 

4 

.0439 

347.5 

.0048 

42.2 

• 0319 

143,0 

• 0188 

128.7 

.0164 

144.1 

.0172 

129.7 

.0236 

132.9 

.0373 

140.6 

5 

.0234 

243.3 

.0073 

250.7 

• 0031 

34.0 

.0071 

18.1 

.0085 

31.3 

.0098 

38.4 

.0127 

48.3 

.0160 

53.9 

6 

.0117 

255.4 

.0008 

225.4 

• 0019 

257.3 

.0031 

IS. 3 

.0034 

35.1 

.0046 

15.7 

.0076 

60.7 

.0129 

35.3 

7 

.0077 

215.3 

.0023 

204.9 

• 0200 

257.1 

.0042 

269.3 

.0051 

311.3 

.0063 

297.4 

.0091 

333.8 

.0133 

333.4 

8 

.0024 

139.2 

.0031 

185.3 

.0098 

90.0 

.0038 

189.2 

.0040 

238.0 

.0046 

221 .2 

.0077 

273.1 

.0123 

261.9 

9 

.0014 

243.2 

.0007 

146.7 

• 0062 

72.6 

.0015 

89.1 

.0021 

165.6 

.0029 

153.6 

.0031 

217.5 

.0099 

183.1 

10 

.0032 

34.9 

.0005 

109.5 

.0020 

147.4 

.0019 

142.5 

.0012 

180.6 

.0019 

123.9 

.0032 

189.0 

.0036 

133.1 




f 


[ 


^ I 


J 




L_J 


r » 
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LO 

U) 








NACA 

0012 AIRFOIL 










MACH NUMBER - .40 

PITCHING FREQUENCY * 8.00 HZ <K 

MEAN INCIDENCE 
=.0742) PITCHI 

- 9.0 DEO 

NO AMPLITUDE ■ 

8.0 DEO 




file: 

40 (SHEEP • 

30.0) 


















FOURIER AMPLITUDES 

(C) AND PHASE ANGLES I 

ip) 





h 

P 

1U 

p 

2U 

P 

3U 

P 

4U 

P 

su 

P 

4U 

P 

7U 

C 

P 

c 

P 

C 

P 

c 

P 

C 

p 

C 

P 

C 

P 

i 

3.1030 

352.3 

2.2214 

344.7 

1.5015 

352.7 

1.4910 

355.4 

1.0002 

1.2 

1.1740 

359.4 

.9341 

4.9 

2 

1.658? 

71.3 

2.1294 

48.7 

1.5293 

72.5 

• 7860 

53.2 

.4077 

48.2 

.3780 

24.1 

.3034 

27.3 

3 

1.2524 

339.5 

1.0844 

334.5 

.7743 

341.3 

• 4636 

327.3 

.2381 

327.5 

.2198 

298.8 

.1378 

298.2 

4 

.1727 

355.4 

.3472 

20.5 

.2293 

39.3 

• 1638 

285.0 

.1125 

282.4 

.1059 

255.1 

.0434 

242.4 

5 

.3755 

317.7 

.5310 

304.8 

.4454 

324.4 

• 1187 

251.2 

.0859 

217.0 

.1138 

185.2 

.0824 

201.2 

6 

.1730 

244.1 

.1444 

239.7 

.1557 

241 .8 

• 0832 

20B.2 

• 0342 

154.1 

.0495 

97.5 

.0548 

118.4 

7 

.0412 

270.4 

.1425 

272.4 

.2029 

310.2 

.0710 

148.3 

.0240 

144.3 

.0251 

75.9 

.0207 

94.4 

8 

.1220 

218.1 

.1774 

202.7 

.2245 

224.2 

.0452 

122.9 

.0257 

101.1 

.0347 

45.2 

.0330 

70.9 

9 

. 1094 

131.2 

.1030 

135.5 

.0374 

142.1 

• 0535 

104.5 

.0127 

91.2 

.0243 

330.1 

.0249 

4.0 

10 

.0387 

38.2 

.0470 

87.9 

.1037 

208.4 

.0510 

44.4 

.0244 

72.9 

.0144 

333.3 

.0078 

354.3 


H 

p 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 

c 

P 

C 

P 

c 

p 

c 

p 

C 

P 

C 

P 

1 

.7742 

3.8 

.3288 

10.3 

.4206 

4.3 

• 3163 

339.3 

.2554 

344.9 

.2544 

348.4 

2 

.2703 

7.4 

.1814 

358.9 

.0979 

322.9 

.1176 

257.5 

.1443 

234.2 

.1180 

247.1 

3 

. 1530 

249.2 

.1220 

244.1 

♦ 0709 

212.5 

.0743 

153.1 

.0701 

121.2 

.0338 

120.2 

'4 

.0483 

213.0 

.0448 

142.3 

• 0414 

132.0 

.0223 

100.7 

.0134 

14.4 

.0087 

337.7 

5 

.0590 

149.4 

.0294 

45.9 

• 0296 

48.8 

• 0290 

71.7 

.0054 

349.1 

.0101 

290.9 

6 

.0407 

84.5 

.0104 

319.4 

.0208 

328.0 

.0314 

330.9 

.0129 

234.2 

.0171 

218.9 

7 

.0178 

85.7 

.0144 

145.0 

.0140 

190.2 

.0205 

220.4 

.0120 

122.9 

.0143 

128.2 

8 

.0317 

44.9 

.0243 

40.7 

.0150 

54.8 

.0094 

102.5 

.0055 

355.3 

.0045 

23.9 

9 

.0241 

327.4 

.0211 

320.1 

.0129 

328.5 

.0057 

1.0 

.0045 

150.3 

.0024 

203.5 

10 

.0090 

300.5 

.0174 

258.5 

.0121 

239.5 

.0068 

242.1 

.0081 

34.4 

.0070 

85.4 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

4L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.2934 

.3 

.4350 

170.3 

,50 7? 

173.5 

.5307 

177.4 

.3374 

187.3 

.1495 

198.5 

.0485 

254.2 

.1504 

333.4 

2 

.2044 

272.1 

,2325 

248.4 

.1103 

239.2 

.0717 

224.5 

.0394 

219.2 

.0324 

203.8 

.0391 

220.1 

.0544 

223.2 

3 

.1524 

322.5 

.0430 

315.8 

.007? 

5.4 

.0135 

94.9 

.0144 

110.0 

.0149 

98.2 

.019? 

110.3 

.0244 

97.0 

4 

.0085 

254.0 

.0091 

182.3 

.0044 

152.8 

.0044 

144.3 

.0031 

19B.9 

.0013 

271.8 

.0050 

328.3 

.0115 

321.3 

5 

.0152 

245.0 

.0082 

241 .8 

.0045 

242.3 

.0008 

224.4 

.0013 

14.5 

.0011 

240.4 

.0032 

241.7 

.0089 

223.8 

4 

.0048 

234.9 

,0013 

174.1 

.0007 

145.1 

.0042 

183.1 

.0014 

214.7 

.0023 

142.0 

.0034 

170. B 

.0084 

145.1 

7 

.0011 

82.5 

.0019 

77.4 

.0007 

300.4 

.0011 

313.2 

.0011 

19.0 

.0015 

20.5 

.0029 

59.3 

.0040 

41.9 

8 

.0049 

244.2 

.0019 

299.0 

,0014 

353.0 

.0009 

207.2 

.0004 

295.1 

.0008 

299.2 

.0014 

324.9 

.0025 

288.8 

9 

.0043 

142.9 

.0037 

199.4 

.0020 

243.4 

.0019 

225.8 

.0007 

23.7 

.0003 

149.8 

.0009 

157.0 

.0014 

152.5 

10 

.000? 

111.1 

.0011 

293.0 

.0014 

334.4 

.0017 

299.2 

.0004 

11.2 

.0009 

349.4 

.0014 

40.1 

.0031 

35.9 



FILE! 6 (SHEEP > .01 


NACA 0012 AIRFOIL 

MACH NUMBER » .40 MEAN INCIDENCE = 9.0 DEO 

PITCHING FREQUENCY >10.00 HZ (K>.0929) PITCHING AMPLITUDE • 8.0 DEG 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.0268 

2.9490 

-.1902 

1.9386 

.1837 

1.0488 

.1919 

.7555 

.2480 

.4488 

.2262 

.4497 

.2387 

.3679 

2 

1.2010 

.5926 

1.3075 

.8291 

1.1331 

.5385 

.6830 

.6963 

.3509 

.4163 

.3947 

.4984 

.3793 

.3372 

3 

.0536 

.6433 

-.1198 

.6852 

.0738 

.3131 

-.1741 

.3617 

-.0518 

.2614 

-.1183 

.2063 

-.0337 

.1761 

4 

-.1043 

.3298 

-.1363 

.4440 

.0080 

.3984 

-.2125 

.1806 

-.0977 

.1729 

-.1619 

.1118 

-.0949 

.1404 

3 

-.2893 

.1680 

-.2646 

.0490 

-.1910 

.1736 

-.1994 

-.0802 

-.1321 

.0113 

-.1181 

-.0844 

-.1222 

-.0291 

6 

-.1382 

-.0103 

.0027 

-.0133 

-.0858 

.0369 

-.0143 

-.1273 

-.0765 

-.0639 

-.0104 

-.0873 

-.0458 

-.0605 

7 

-.1092 

-.0319 

-.0648 

.0886 

-.0974 

.0655 

.0346 

-.0357 

-.0237 

-.0630 

.0331 

-.0624 

-.0096 

-.0647 

8 

.0270 

-.0979 

-.0472 

.0601 

-.0644 

.0085 

.0386 

-.0033 

.0251 

-.0545 

.0680 

-.0008 

.0475 

-.0446 

? 

.0496 

.0283 

-.1504 

.0512 

-.0852 

.0300 

.0137 

.0201 

.0294 

-.0258 

.0272 

.0299 

.0390 

.0006 

!0 

-.0238 

.0078 

-.1286 

-.1269 

-.1164 

-.0439 

.0119 

-.0011 

.0376 

-.0136 

.0066 

.0287 

.0269 

.0139 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.1667 

.3791 

. 1604 

.3566 

.0882 

.3367 

.0161 

.3167 

-.104? 

.3214 

-.1113 

.3499 


2 


.1874 

.3226 

.0597 

.1736 

-.0349 

.0940 

-.1295 

.0145 

-.1570 

-.0801 

- .1580 

-.0524 


3 


-.0674 

.1154 

-.0212 

.0613 

-.0246 

.0142 

-.0281 

-.0329 

• 0060 

-.0623 

-.0182 

-.0442 


4 


-.1378 

.0513 

-.1000 

.0283 

-.0632 

-.0163 

-.0264 

-.0611 

.034? 

-.0470 

.0149 

-.0476 


5 


-.0481 

-.0893 

-.017* 

-.0676 

.0133 

-.0369 

.0439 

-.0462 

.0517 

.0059 

.0331 

-.0092 


6 


:8$i§ 

-.0512 

-.0037 

-.0310 

.0243 

-:81H 

.0522 

.0035 


.0513 

.0186 

.0280 


7 


-.0447 

.0396 

-.0331 

.0313 

.0229 

.0442 

.0096 

-.0139 

.0121 


8 


.0367 

.0258 

.0357 

.0150 

.0104 

.0230 

-.0150 

.0310 

-.0151 

.0016 

-.0060 

.0097 


9 


.0073 

.0359 

.0160 

.0255 

-.0094 

.0202 

-.0347 

.0149 

-.0200 

-.0336 

-.0281 

-.0072 


!0 


-.0147 

.0256 

-.0186 

.0276 

-.0245 

.0003 

-.0304 

-.0269 

.0391 

-.0170 

.0092 

-.0332 


H 

P 1L 

P 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 


A • 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 


1 

• 0328 

• 1318 

• 0523 

-.472? 

-.0507-1 .0717 

-.0425 

-.4774 

-.1237 

-•2857 

-.1229 

-.1228 

-.1336 

.0366 

-.1511 

.2089 

2 

-.1376 

• 0476 

-.188? 

-.1131 

-.2252 

-.1591 

-.0418 

-.0894 

-.0363 

-.0668 

-.0203 

-.064? 

-.0506 

-.0583 

-.0760 

-.0795 

3 

-.0785 

.1161 

-.0537 

• 0419 

-.0055 

• 0156 

.0146 

-.0041 

.0134 

-.0096 

.0155 

-.0095 

.0087 

-.0214 

.0111 

-.0341 

4 

-.025? 

.0237 

.0032 

-.0035 

.0243 

-.0207 

.0179 

-.0051 

.0835 

-.0093 

.0167 

-.0040 

.0168 

-.0150 

.0315 

-.0135 

5 

-.023? 

-.0104 

-.0110 

-.0061 

-.0054 

.0110 

-.0056 

.0005 

.0027 

• 0107 

.0008 

.0124 

.0124 

.0096 

.0162 

.0181 

6 

-.0067 

-.0052 

-.0038 

-.0010 

.0792 

• 0926 

-.0037 

-.0005 

-.0043 

.0024 

-.0069 

.0018 

-.0121 

.0028 

-.0121 

.0175 

7 

.0003 

-.0035 

• 0046 

-.0032 

.0015 

-.0094 

.0020 

-.0046 

-.0036 

-.0043 

-.0030 

-.0060 

-.0094 

-.0008 

-.0124 

-.0065 

8 

.0008 

-.0044 

-.0000 

-.0032 

-.0056 

-.0022 

-.0014 

-.0010 

-.0001 

-.0005 

.0010 

-.0016 

-.0023 

-.0036 

-.0023 

-.0079 

? 

-.0028 

.0063 

-.0014 

.0015 

.0003 

-.0017 

• 0009 

.0008 

.0013 

-.0008 

.0022 

-.0000 

.0008 

-.0047 

.0062 

-.0087 

10 

-.003? 

-.0006 

-.0006 

-.0002 

.0041 

.0006 

.0009 

.0019 

.0024 

• 0005 

.0021 

.0025 

.0063 

-.0024 

.0145 

.0039 




>» 


] ( 


r 


i 




u> 

L/i 


HOC': 0012 AIRFOIL 

HACH NUMBER » .40 MEAN INCIDENCE « 9.0 DEO 

PITCHING FREQUENCY >10.00 HZ CK=.0?2?> PITCH1N0 AMPLITUDE 


B.O DEO 


FILE! 61 (SHEEP ■ 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

P IU 

P 

2U 

P 

3U 

P 

4U 

p 

3U 

P 

6U 

P 

7U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

8 

1 

-.3587 3.0219 

-.4207 

2.0607 

-.0681 

1.4524 

-.1083 

1.4703 

.0239 

1.0855 

-.0296 

1.2108 

• 0840 

.9790 

2 

1.5978 .7934 

1.7933 

1.0547 

1 .3233 

.6328 

.3468 

.5408 

.2700 

.2760 

.1014 

.3289 

• 0923 

.2570 

3 

4 

-.5822 1 . 0728 
-.0806 .2095 

-.6312 

.0139 

.8442 

.3710 

-.3024 

.0457 

.6593 

.2609 

-.3174 

-.2080 

.3491 

-.0054 

-.1440 

-.1610 

’.mi 

-.2064 

-.1623 

-:hM 



S 

-.3714 .1937 

-.5181 

.1564 

-.3647 

.2708 

-.0915 

-.0847 

-.0296 

-.0940 

.0437 

*■•136! 

-•0101 

-♦1122 

6 

-.0903 -.1315 

-.0627 

-.0981 

-.1053 

-.0903 

-.0054 

-.0724 

.0200 

-.0261 

.0684 

.0070 

• 0547 

-.0220 

7 

-.0936 .0371 

-.2518 

-.0105 

-.2038 

.0837 

.0308 

-.0406 

.0292 

-.0236 

.0529 

• 0221 

• 0452 

-.0090 

8 

-.0431 -.1507 

.0268 

-.2466 

-.0961 

-.2134 

.0255 

-.0051 

.0285 

.0222 

-.0020 

• 0702 

.0377 

• 0474 

9 

:o!o§ :;olsi 

.0659 

-.0121 

.0000 

-.0303 

.0400 

-.0130 

-.0027 

.0058 

-.0344 

• 0042 

-•0241 


10 

.0896 

-.0556 

.0126 

-.1532 

.0406 

.0384 

.0199 

.0103 

-.0017 

.0091 

• 0048 

H 

p 

BU 

P 

9U 

P10U 

PliU 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

8 


1 

.0396 

.8329 

.1279 

.5528 

.0717 

.4194 

• 0155 

.2859 

-.0613 

.2343 

-•0650 

• 2468 


2 

-.0356 

.2394 

-.0764 

. 1824 

-.1005 

.0739 

- . 1247 

-.0345 

-.1266 

-.1088 

- • 1 236 

-.0722 


3 

-.1384 

-.0171 

-.1072 

-.0997 

-.0395 

-.0828 

.0282 

-.0660 

.0663 

-.0329 

.0360 

-.0137 


4 

-.0537 

-.0314 

.0577 

-.0475 

.0438 

-.0280 

.033? 

-.0084 

.0091 

.0175 

-.0074 

.0100 


5 

.0341 

-.0694 

.0367 

.0293 

.0309 

.0309 

• 0250 

.0326 

-.0109 

.0106 

-.0112 

-.0053 


6 

.0404 

.0084 

-.0206 

.0180 

-.0230 

.0133 

-,0295 

.0085 

-.0026 

-.0164 

.0053 

-.0150 


7 

.0422 

.0127 

.0092 

-.0133 

.0067 

-.0132 

.0041 

-.0112 

.0072 

.0039 

.0046 

• 0076 


8 

.0001 

.0383 

.0039 

.0216 

.0007 

.0113 

-•0044 

.0010 

.0012 

-.0016 

-.0035 

-.0047 


9 

-.0362 

-.0023 

-.0134 

-.0032 

-.0059 

-.0034 

• 0016 

-.0035 

.0013 

.0044 

.0067 

• 0010 


10 

.0048 

.0016 

.0037 

.0013 

.0016 

.0007 

-.0004 

.0000 

-.0022 

.0018 

-.0007 

• 0042 



H 

P 1L 

P 2L 

P 3L 

P 4L 

P 3L 

p 

6L 

P 7L 

P 

BL 


A B 

A B 

A B 

A B 

A B 

A 

B 

A B 

A 

B 

1 

.0054 .2702 

.0953 -.4627 

.0668 -.3278 

.0361 -.5700 

-.0532 -.3710 

-.0614 

-.1906 

-.0793 -.0416 

-.0802 

.1180 

2 

-.2492 -.0049 

-.2328 -.1137 

-.0983 -.0720 

-.0462 -.0703 

-.0248 -.0488 

-.0130 

-.0490 

-.0297 - . 0487 

-.0408 

-.0647 

3 

-.1052 .1192 

-.0476 .0480 

.0055 .0124 

.0177 .0044 

.0192 -.0004 

.0192 

.0025 

.0230 -.0033 

.0279 

.0047 

4 

-.0091 -.0083 

.0040 -.0103 

.0061 -.0044 

.0041 -.0028 

-.0013 -.0023 

-.0019 

.0001 

-.0041 .0047 

-.0111 

.0071 

3 

-.0113 -.0089 

-.0019 -.0088 

-.0006 -.0048 

-.0017 -.0031 

-.0043 .0012 

-.0033 

-.0014 

-.0043 -.0025 

-.0030 

-.0106 

6 

-.0033 -.0002 

-.0021 .0069 

.0004 .0013 

.0014 -.0025 

.0003 -.0005 

.0017 

.0005 

.0040 -.0011 

.0091 

.0024 

7 

-.0000 .0036 

-.0001 -.0013 

.0005 -.0002 

-.0010 -.0002 

-.0012 .0015 

-.0014 

.0006 

-.0010 .0028 

-.0033 

.0036 

8 

-.0051 -.0029 

-.0011 .0015 

.0011 .0004 

.0013 -.0008 

-.0002 -.0007 

.0003 

-.0004 

-.0008 -.0014 

.0008 

-.0021 

9 

-.0010 -.0015 

-.0004 -.0005 

.0009 -.0002 

-.0008 -.0005 

.0001 .0013 

-.0001 

.0009 

•0012 .0006 

.001 1 

.0025 

10 

.0015 -.0033 

.0016 .0005 

-.0002 .0006 

-.0007 .0001 

.0003 .0001 

-.0006 

• 0002 

-.0003 .0010 

-.0018 

• 0005 



NACA 0012 AIRFOIL 


U> 

O' 


MACH NUMBER ■ .40 MEAN INCIDENCE * 9.0 DEO 

PITCHING FREQUENCY =10.00 HZ (K=. 09291 PITCHING AMPLITUDE ■ B.O DEG 


FILE! 4 (SHEEP « .0) 


H 

P 

1U 

P 

2U 


c 

P 

C 

P 

1 

2.9491 

359.3 

1.9478 

354.5 

2 

1.3393 

43.7 

1.5483 

57.4 

3 

.8472 

3.4 

.4934 

350.1 

4 

.5400 

348.9 

.4443 

342.9 

1 

.3347 

.1384 

MM 

.2491 

.0134 

280.5 

148.4 

7 

.1138 

253.7 

.1098 

323.8 

8 

.1014 

144.4 

.0744 

321.8 

9 

.0371 

40.2 

.1389 

288.8 

10 

.0270 

284.8 

.1807 

225.4 


H 

p 

su 

P 


c 

p 

C 

I 

.4141 

23.7 

.3910 

2 

.3731 

30.1 

.1835 

3 

.1337 

329.7 

.0448 

4 

.1471 

290.4 

.1040 

5 

.1014 

208.3 

.0498 

* 


155:5 

.0312 

.052$ 

8 

• 0623 

45.4 

.0388 

9 

.0366 

11.5 

.0300 

10 

.0295 

330.1 

.0333 


FOURIER AMPLITUDES (C) AND PHASE ANGLES 


P 

3U 

P 

4U 

p 

C 

P 

C 

P 

c 

1.0448 

9.9 

.7795 

14.3 

.5128 

1.2724 

45.0 

.9753 

44.4 

.4905 

.5183 

8.2 

.4014 

334.3 

.2445 

.3984 

1.2 

.2789 

310.4 

.1984 

.2582 

312.3 

.2149 

248.1 

.1525 

.0935 

293.3 

. 1281 

184.4 

.0997 

. 1174 

303.9 

.0454 

148.2 

.0492 

.0450 

277.5 

.0587 

93.2 

.0400 

.0903 

289.4 

.0243 

34.2 

.0391 

.1244 

249.3 

.0119 

95.5 

.0407 

9U 

P10U 

P1IU 

P 

c 

P 

c 

P 

24.2 

.3481 

14.7 

.3171 

2.9 

19.0 

.1003 

339.7 

.1303 

274.4 

340.9 

.0284 

300.0 

.0432 

220.5 

285.9 

.0453 

255.5 

.0666 

203.4 

194.4 

.0585 

144.9 

.0638 

134.5 

155:1 

.0279 
. .0314 

‘4!:5 


55:3 

67.3 

.0252 

24.2 

.0345 

334.1 

32.1 

.0222 

335.1 

.0378 

293.2 

326.0 

.0245 

270.8 

.0406 

228.5 


5U 

P 

4U 

P 

7U 

P 

C 

P 

C 

P 

28.9 

.5034 

24.7 

.4385 

33.0 

52.9 

.4358 

38.4 

.5075 

48.4 

348.8 

.2381 

330.2 

.1792 

349.2 

330.5 

.1947 

304.4 

.1495 

325.9 

274.3 

.1452 

234.4 

.1254 

234.4 

230.1 

.0879 

184.8 

.0759 

217.1 

200.1 

.0715 

150.4 

.0454 

188.3 

155.2 

.0480 

90.7 

.0452 

133.2 

131.3 

.0404 

42.2 

.0390 

89.2 

112.5 

.0295 

13.0 

.0303 

42.4 

P12U 

P13U 


c 

P 

c 

P 


• 3381 

341.9 

• 3672 

342.4 


• 1763 

243.0 

. 1664 

251,7 


.0626 

174.5 

.0478 

202*4 


• 0585 

143.4 

.049? 

162.6 


• 0521 

83.5 

.0363 

104.6 


:83SI 

12.5 

284.4 

:8?$5 

3 U:t 


.0152 

275.9 

.0114 

328.4 


.0391 

210.8 

.0289 

255.7 


.0427 

113.5 

.0345 

144.4 



H 

p 

1L 

P 

2L 

p 

3L 

p 

4L 

P 

5L 

p 

6L 

P 

7L 

P 

8L 


c 

p 

C 

P 

c 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

.1553 

12.2 

.4759 

173.7 

1.0729 

182.7 

.4793 

185.1 

• 3113 

203.4 

.1738 

225.0 

.1385 

283.3 

.2378 

324.1 

2 

.1434 

289.1 

• 2202 

239.1 

.2737 

234.8 

.0987 

205.1 

.0761 

208.5 

.0480 

197.4 

.0772 

220.9 

.1100 

223.7 

3 

.1401 

323.9 

.0681 

307.9 

.0145 

340.4 

.0151 

105.7 

.0165 

125.5 

.0181 

121.5 

.0231 

137.9 

.035B 

141.9 

4 

.0351 

312.4 

.0047 

137.1 

.0319 

130.5 

.0184 

106.1 

.0164 

124.6 

.0172 

103.5 

.0225 

131.7 

.0343 

113.2 

5 

.0241 

244.3 

.0126 

241.0 

.0123 

333.8 

.0102 

326.6 

.0110 

14.0 

.0124 

3.6 

• 0157 

52.2 

.0243 

41.7 

6 

.0085 

231.9 

.0039 

254.8 

.1218 

40.5 

.0037 

262.6 

.0049 

299.0 

.0071 

284.9 

• 0124 

282. B 

.0213 

325.4 

7 

.0035 

173.7 

.0056 

124.6 

.0095 

171.0 

.OOSO 

156.5 

.0056 

219.7 

.0047 

206.8 

.0094 

245.3 

.0140 

242.2 

8 

.0045 

149.5 

.0032 

180.4 

.0040 

248.1 

.0017 

232.4 

.0005 

197.4 

.0019 

147.1 

• 0043 

212. B 

.0083 

195.8 

9 

10 


MM 


342:? 

.0017 

.0041 


.0013 

.0021 

47.2 

25.4 

.0015 

.0024 

Tr.i 

.0022 

.0032 

.0 

39.9 

• 0048 

• 0067 

149.9 

Ill.O 

:81S? 

144.7 

75.0 



f 


f 


1 — J 


r__j 



J „ ^ l 


LJ 

-J 


NACA 0012 AIRFOIL 

MACH NUMBER • .40 MEAN INCIDENCE - 9.0 DEB 

PITCHING FREQUENCY >10.00 HZ <K».0929> PITCHING AMPLITUDE 


B.O DEG 


FILE! 01 < SHEEP • 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

OU 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

3.0431 

353.2 

2.1033 

348.3 

1.4340 

337.3 

1.4743 

335.8 

1 .0858 

1.4 

1.2111 

358.0 

.9820 

4.9 

2 

1.7840 

03.0 

2.0805 

59.5 

1.4008 

04.4 

.7091 

45.3 

.3801 

44.4 

.3442 

17.1 

.2731 

19.8 

3 

1.2200 

331.3 

1.0541 

323.2 

.7254 

335.4 

.4718 

317,7 

.2500 

325.8 

.2307 

299.3 

,1035 

304.3 

4 

.2243 

339.0 

.3712 

2.2 

.2048 

9.9 

.2080 

208.5 

.1010 

271.4 

.1788 

245.1 

.1280 

203.0 

5 

.4188 

297.3 

.3412 

280.8 

.4543 

300.0 

.1247 

227.2 

.0980 

197.5 

.1430 

102.2 

.1127 

185.2 

6 

. 1597 

214.5 

.1104 

212.0 

.1387 

229.4 

.0726 

184.3 

.0329 

142.0 

.0088 

84.1 

.0390 

111.9 

7 

.1000 

291.0 

.2320 

207.0 


292.8 

.0310 

142.8 

.0375 

128.9 

.0573 

07.3 

.0401 

‘S4:i 

8 

.1367 

190.0 

.2480 

173.8 

204.2 

.0200 

101.3 

.0301 

52.1 

.0702 

358.4 

.0000 

9 

.0809 

101.3 

.0070 

100.4 

.0303 

180.0 

.0420 

108.0 

.0004 

335.0 

.0347 

270.9 

.0350 

310.3 

10 

.0343 

117.4 

.1033 

121.8 

.1357 

173.4 

.0559 

40.0 

.0224 

02.0 

.0093 

349.0 

.0000 

33.4 


H 

p 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.8338 

2.7 

.5074 

13.0 

.4254 

9.7 

.2804 

3.1 

.2423 

345.3 

.2332 

345.2 

2 

.2421 

351.5 

.1977 

337.3 

.1248 

300.3 

.1293 

254.5 

.1009 

229.3 

.1432 

239.7 

3 

.1394 

203.0 

.1404 

227.1 

.0918 

205.5 

.0718 

130.8 

.0740 

110.4 

.0383 

110.9 

4 

.0758 

227.3 

.0748 

129.4 

.0537 

121.4 

.0349 

103.9 

.0197 

27.5 

.0124 

323.5 

3 

.0774 

153.8 

.0470 

51.4 

.0437 

45.0 

.0411 

37.3 

.0132 

314.1 

.0124 

244.0 

6 

.0413 

7B.2 

.0273 

311.0 

.0283 

297.9 

.0307 

280.2 

.0100 

189.1 

,0159 

100.5 

7 

.0441 

73.3 

.01 79 

149.1 

.0148 

133.3 

.0119 

159.0 

.0082 

01.3 

.0089 

31.2 

8 

.0583 

. 1 

.0224 

15.2 

.0113 

3.7 

.0045 

283.0 

.0020 

143.9 

.0059 

210.9 

9 

.0303 

200.0 

.0138 

250.5 

.0008 

240.4 

.0038 

150.2 

.0040 

10.1 

.0008 

81 .9 

10 

.0051 

71.8 

.0039 

70.4 

.0018 

07.5 

.0004 

274.1 

.0028 

309.4 

.0043 

350.3 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

OL 

P 

7L 

P 

8L 


C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.2702 

1.1 

.4724 

108.4 

.5320 

172.8 

.3711 

170.4 

.3748 

188.2 

.2002 

197.8 

.0897 

242.4 

.1427 

323.8 

2 

.2493 

208.9 

.2591 

244.0 

.1219 

233.8 

.0841 

213.3 

.0547 

200.9 

.0507 

194.9 

.0370 

211.4 

.0763 

212.2 

3 

.1390 

318.0 

• 0676 

315.2 

.0130 

24.0 

.0182 

70.1 

.0192 

91.1 

.0194 

82.7 

.0232 

98.2 

.0283 

80.3 

4 

.0124 

220.8 

.0111 

158.8 

.0075 

120.3 

.0049 

124.0 

.0020 

209.1 

.0019 

272.8 

.0002 

318.0 

.0132 

302.4 

5 

.0144 

231.9 

.0090 

192.3 

■ 004B 

187.5 

.0030 

209.4 

.0045 

285.9 

.0030 

247.7 

.0050 

239.0 

.0110 

193.0 

0 

.0033 

203.9 

.0073 

342.8 

.0014 

17.4 

.0028 

150.5 

.0000 

153.2 

.0017 

72.2 

.0041 

105.0 

.0094 

75.1 

7 

.0030 

359.7 

.0013 

185.0 

.0005 

115.9 

.0010 

257.8 

.0019 

320.4 

.0010 

293.2 

.0030 

340.1 

.0049 

317.4 

8 

.0059 

240.4 

.0018 

323.0 

.0012 

71.9 

.0015 

121.7 

.0008 

197.0 

.0005 

140.5 

.0010 

210.0 

.0023 

159.0 

9 

.0018 

214.5 

• 0006 

217.3 

.0009 

101.1 

.0009 

237. 1 

.0013 

5.0 

.0009 

354.3 

.0013 

01 .0 

.0028 

23.0 

10 

.0037 

150.0 

. 001 6 

71.3 

.0007 

345.5 

.0007 

281 .3 

.0004 

08.2 

.0000 

288.7 

.0011 

332.6 

.0019 

284.1 



NACA 0012 AIRFOIL 


Co 

oo 


HACH NUMBER « .40 MEAN INCIDENCE > 12.0 DEO 
PITCHINO FREQUENCY * 4.00 HZ <K*.0374> PITCHING AMPLITUDE • B.O DEO 


FILES 14 (SHEEP * .0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 


1 

2 

3 

4 

5 

4 
7 

5 
9 

10 


p 

tu 

P 2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

-.0342 

1.7053 

-.1829 

.7484 

.0399 

-.0438 

.1320 

-.2344 

.1709 

-.2181 

.2320 

-.1427 

.2014 

-.0937 

1.3394 

.0473 

1.1479 

.0823 

.9528 

-.0384 

.4417 

.0428 

.4039 

.0343 

.3410 

.0751 

.2443 

. $442 

• 4424 

-.4742 

.4201 -.7004 

.3852 

-.4977 

.3424 

-.3178 

.2454 

-.2791 

.2991 

-.2249 

.2227 

-.2173 

.2744 

• 0241 

.2303 -.0954 

.2213 

-.0805 

.1981 

.0294 

.1590 

.0220 

.1343 

.0434 

.1049 

.0390 

• 3142 

-.3129 

.3510 -.3751 

.2794 

-.2731 

.2301 

-.0435 

.1712 

-.0378 

.1841 

• 0149 

.1475 

-.0140 

• 1982 

-.0834 

.1708 -.1754 

.1417 

-.1217 

.3833 

.0143 

.0*70 

.8238 

.0411 

.0403 

.0412 

,*434 

• 2833 

.0045 

.2983 -.0234 

.2247 

-.1021 

. 1314 

.0399 

.1118 

.0214 

.0334 

.0414 

.0813 

.0338 

.0332 

.0589 

.0024 -.0445 

.0554 

-.0459 

.0347 

.0295 

.3307 

.0287 

,0092 

.0485 

.0142 

*0408 

• 0800 

.0434 

.0.897 

.0112 

.1133 

-.0542 

.0714 

• 0628 

.0427 

.0432 

.0239 

,0738 

.0329 

.0334 

• 028B 

.0202 

-.0090 -.0433 

.0370 

-.0422 

.0148 

.0234 

.0092 

.0200 

-.0143 

.0234 

-.0083 

.0234 


H 


1 

2 

3 

4 

3 

4 

7 

8 

» 

10 


H 


1 

2 

3 

4 

3 

4 

7 

8 
V 

10 


P 

CO 

C 

P 

9U 

P10U 

P11U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.1400 

-.0834 

. 1008 

.0796 

.0614 

.2379 

.0219 

.3962 

-.0307 

• 4566 

-.0184 

.4881 

.2399 

.0271 

.1414 

-.0043 

.0398 

.0147 

-.0220 

.0338 

-.0442 

.0230 

-.0409 

. 0404 

.2243 

-.0895 

.1230 

-.0244 

• 0342 

.0278 

-.0546 

.0801 

-.0719 

• 0633 

-.0638 

• 0531 

.0443 

.0410 

.0472 

.0377 

.0090 

.0122 

-.0292 

-.0133 

-.0220 

.0004 

-.0017 

.0137 

.1131 

.0403 

.0391 

.0499 

-.0003 

.0334 

-.0398 

.0173 

-.0517 

-.0007 

-.0411 

.0043 

• 0044 

.0544 

.0046 

.0249 

.0002 

,0048 

-.0042 

-.0113 

-.0022 

-.0018 

.0014 

.0089 

.0326 

.0503 

-.0045 

• 0450 

-.0151 

,0223 

-.0257 

- • *004 

-.0283 

-.0148 

-.0235 

-.0056 

-.0084 

.0285 

-.0054 

.0051 

.0002 

.0021 

.0059 

-.0009 

.0022 

.0021 

-.0035 

-.0002 

-.0038 

.0477 

-.0174 

,0338 

-.0185 

.0142 

-.0194 

-.0013 

-.0181 

-.0131 

-.0039 

-.0093 

-.0140 

.0112 

-.0043 

-.0047 

-.0013 

-.0013 

.0039 

.0020 

.0011 

-.0057 

• 0002 

• 0022 


P 

1L 

P 

2L 

P 3L 

P 4L 

ml 

tn 

Cl 

P 4L 

P 

7L 

P 

8L 

A 

B 

A 

B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

0216 

.2897 

.0002 

-.1242 

-.0334 -.5208 

-.0293 -.2493 

-.0432 -.1144 

-.0429 

.0180 

-.0354 

.1541 

-.0418 

.3341 

0402 

.0220 

-.0903 

-.0309 

-.1871 -.0678 

-.0740 -.0447 

-.0570 -.0294 

-.0432 -.0214 

-.0440 

-.0031 

-.0503 

.0127 

0319 

-.0078 

-.0235 

.0412 

-.0504 

.0729 

-.0253 .0257 

-.0158 

.0222 

-.0172 

.0179 

-.0207 

• 0235 

-.0424 

.0268 

0538 

.0232 

.0144 

.0119 

-.0047 -.0047 

-.0089 -.0090 

-.0105 -.0058 

-.0104 -.0044 

-.0114 

.0014 

-.0104 

.0039 

0324 

-.0100 

.0105 

.0014 

-.0000 

-.0107 

.0044 

-.0105 -.0006 

-.0083 

.0005 

-.0092 -.0014 

-.0140 

.0003 

-.0234 

-.0030 

0179 

.0018 

.0040 

-.0052 

.0000 

-.0032 -.0034 

-.0037 -.0014 

-.0043 -.0018 

-.0050 

.0008 

-.0049 

.0028 

0213 

• 0044 

.0011 

.0010 

-.0158 -.0007 

-.0027 -.0034 

-.0034 -.0017 

-.0028 -.0036 

-.0042 

-.0036 

-.0093 

-.0078 

0057 

• 0106 

• 0016 

.0031 

.0004 -.0052 

.0003 -.0032 

-.0016 -.0026 

-.0018 -.0030 

-.0040 

-.0020 

-.0050 

-.0027 

0047 

.0073 

.0015 

.OOOS 

.0012 -.0041 

.0023 -.0029 

.0012 -.0041 

.0024 -.0041 

-.0000 

-.0041 

.OOjO 

-.0083 

0007 

.0031 

.0013 

.0019 

.0057 -.0020 

.0033 -.0005 

.0024 -.0018 

.0025 -.0013 

.0011 

-.0028 

.0013 

-.0027 


r 1 
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NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY * 4.00 HZ <K«.0374> PITCHING AMPLITUDE 


8.0 DEG 


FILE! 73 (SHEEP « 30.0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3373 

1.2126 

.4007 

.1834 

.3016 

.0273 

.2502 

.4755 

.1583 

.4837 

.1347 

.6537 

.1186 

.5322 

2 

2.3711 

.8436 

2.0752 

.7138 

1 .5527 

.4713 

1.0181 

.4610 

.6062 

.2482 

.5670 

.2720 

.4303 

.1708 

3 

.0475 

-.3547 

.1710 

-.6474 

.1544 

-.4017 

-.0006 

.0373 

-.0434 

.1125 

-.0794 

.1727 

-.0307 

.1426 

4 

.6818 

.3316 

.5532 

.3481 

.5347 

.2470 

.1842 

.1507 

.0707 

.0494 

.0232 

.0507 

.0175 

.0414 

5 

.1276 

-.3380 

.3140 

-.5225 

.1787 

-.3237 

.0315 

-.0377 

-.0287 

.0176 

-.0666 

.0374 

-.0451 

.0526 

6 

.3417 

. 1567 

.3788 

.2167 

.3563 

. 1817 

. 1310 

,0786 

.0408 

-.0074 

.0074 

-.0325 

-.0163 

-.0272 

7 

.0876 

-.0808 

.2533 

-.1087 

.1717 

-.1286 

.0127 

.0620 

-.0017 

.0433 

-.0233 

.0451 

-.0064 

.0332 

8 

.1356 

.1440 

.0732 

.2470 

.1728 

.2106 

.0218 

.0758 

.0013 

.0181 

-.0247 

-.0127 

-.0290 

-.0007 

? 

:S3?3 

:Utt 



.1072 

-.0473 

-.0247 

.0544 

-.0166 

.0313 

-.0241 

.0151 

-.0174 

.0137 

10 

.0615 

.1834 

-.0210 

.0611 

-.0101 

.0137 

-.0257 

-.0158 

-.0254 

-.0098 

H 


p 

8U 

p 

9U 

P10U 

PltU 

P12U 

P13U 




A 

D 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.0513 

.4512 

.0333 

.3653 

.0384 

.4332 

.0436 

.5011 

-.0203 

.4573 

-.0111 

.4371 


2 


.3237 

.1076 

.1587 

.0117 

.0015 

.0175 

-.1560 

.0273 

-.1784 

-.0278 

-.1413 

-• 0t23 


3 


.0047 

.1228 

.0357 

.0671 

.0003 

.0356 

-.0353 

.0041 

-.0112 

-.0212 

-.0013 

-.0104 


4 


.0144 

.0515 

.0076 

.0215 

-.0275 

-.0057 

-.0625 

-.0334 

-.0117 

-.0179 

-.0050 

.0003 


3 


-.0451 

.0735 

.0002 

.0624 

.0043 

.0117 

.0084 

-.0390 

.0081 

-.0075 

.0055 

-.0120 


6 


-.0472 

-.0202 

-.0642 

-.0006 

-.0304 

-.0067 

.0034 

-.0133 

.0141 

.0041 

.0158 

.0121 


7 


-.0176 

.0072 

-.0072 

-.0152 

-.0017 

-.0141 

.0058 

-.0127 

-.0035 

.0075 

-.0035 

.0071 


8 


-.0217 

-.0177 

-.0170 

-.0173 

-.0023 

-.0133 

.0144 

-.0073 

.0010 

.0014 

.0006 

.0120 


9 


-.0152 

.0050 

.0086 

-.0026 

.0101 

.0038 

.0116 

.0102 

-.0019 

.0037 

-.0111 

.0008 


10 


-.0173 

-.0250 

-.0277 

-.0110 

-.0170 

-.0035 

-.0062 

.0040 

-.0007 

.0008 

.0015 

-.0005 



H 

p 

1L 

P 

2L 

P 3L 

P 4L 

P 5L 

P 6L 

p 

7L 

P 

BL 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

A 

B 

A 

B 

1 

:83ti 

.4701 

.0072 

-.1209 

.0158 -.3718 

-.0065 -.3853 

-.0216 -.2312 

-.0307 -.0764 

-•0304 

.0680 

-.0301 

.2476 

2 

.0603 

-.1138 

-.0287 

-.1077 -.0477 

-.0817 -.0453 

-.0510 -.0275 

-.0432 -.0272 

-.0562 

-.0208 

-.0767 

-.0221 

3 

-.0260 

• 070B 

-.0211 

.0477 

-.0076 

.0165 

-.0031 

.0045 

-.0002 -.0006 

.0014 -.0035 

.0025 

-.0072 

.0061 

-.0107 

4 

.0381 

.0200 

.0105 

-.0006 

.0016 -.0088 

-.0028 -.0077 

-.0036 -.0044 

-.0023 -.0044 

-.0042 

-.0021 

-.0063 

.0005 

5 

-.0013 

-.0031 

-.0008 

.0061 

-.0003 

.0020 

-.0005 

.0018 

-.0003 

.0007 

.0010 -.0010 

.0017 

-.0040 

.0045 

-.0074 

6 

.0138 

.0054 

.0006 

.0023 

-.0001 

.001 1 

.0010 

.0005 

.0017 -.0006 

.0020 .0008 

.0032 

.0011 

.0055 

.0066 

/ 

.0048 

.0002 

.0012 

.0013 

.0014 

.0006 

.0002 

.0013 

.0011 

.0008 

.0005 .0012 

.0007 

.0012 

-.0006 

.0020 

B 

.0053 

.0071 

-.0003 

.0007 

-.0008 -.0014 

-.0004 -.0011 

-.0012 -.0005 

-.0013 .0008 

-.0014 

.0030 

-.0027 

.0066 

9 

• 0006 

.0003 

-.0011 

-.0007 

-.0010 -.0014 

-.0004 -.0005 

-.0004 

.0001 

-.0004 -.0009 

-.0016 

-.0012 

-.0042 

-.0023 

10 

-.0005 

.0062 

-.0026 

.0010 

-.0006 -.0004 

-.0003 -.0001 

-.0003 

.0000 

-.0002 .0002 

.0004 

.0008 

-.0006 

.0002 



NACA 0012 AIRFOIL 
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O 


MACH NUHBER - .40 MEAN INCIDENCE 12.0 DEO 
PITCHING FREQUENCY » 4.00 HZ (K=.0374> PITCHING AMPLITUDE » 8.0 DEO 


FILE I 1 A (SHEEP « .01 


H 

p 

1U 

P 

2U 


C 

P 

C 

P 

1 

1 . 7062 

358.1 

.7706 

346.3 

2 

1.3611 

87.2 

1.1708 

86.0 

3 

.6637 

135.8 

.8169 

149. 1 

4 

.2776 

84.6 

.2493 

112.5 

5 

.4448 

134.7 

.5137 

136.9 

t 

.2151 

112. B 

.2449 

135.8 

7 

.2834 

88.7 

.2993 

94.9 

8 

.0686 

30.9 

.0446 

176.9 

9 

.0920 

60.4 

.0904 

82.9 

10 

.0352 

55.0 

.0464 

191.2 


H 

p 

8U 

P 


C 

p 

C 

i 

.1815 

118.2 

.1284 

2 

.2414 

83.6 

,1417 

3 

.2417 

111.7 

.1254 

4 

.0886 

46.5 

.0605 

5 

.1201 

70.4 

.0634 

6 

7 

:°oi$ s 9 

4.5 

32.9 

.0253 

.0453 

8 

.0298 

343.5 

.0074 

9 

.0479 

355.4 

.0381 

10 

.0179 

308.5 

.0080 


FOURIER AMPLITUDES (C) AND PHASE ANGLES 


P 

3U 

P 

4U 

P 

C 

P 

C 

P 

C 

.0742 

126.2 

.2866 

152.6 

.2770 

.9535 

92.3 

.6647 

84.6 

.4053 

.6294 

142.3 

.4673 

132.9 

.3718 

.2357 

110.0 

.2003 

81.5 

.1605 

.3907 

134.4 

.2342 

100.7 

.1753 

.1868 

130.6 

.0865 

80.4 

.0711 

.2487 

114.2 

.1568 

75.3 

.1138 

.0861 

139.9 

.0471 

51.2 

.0420 

. 1256 

115.6 

.0950 

48.7 

.0773 

.0723 

149.3 

.0289 

35.5 

.0220 

9U 

P10U 

P11U 

P 

c 

P 

C 

P 

51.7 

.2457 

14.5 

.3968 

3.2 

91.7 

.0616 

76.2 

.0403 

326.9 

101.2 

.0441 

50.9 

.0969 

325.7 

51.4 

.0152 

36.4 

.0321 

245.5 

38.1 

.0336 

359.5 

.0433 

293.5 

10.5 

.0068 

1.6 

,0120 

200.5 

354.3 

.0270 

325.9 

.0257 

269.2 

313.2 

.0021 

6.5 

.0059 

98.4 

332.4 

.0246 

311.2 

.0195 

266.0 

234.1 

.0019 

223.9 

.0044 

62.6 


P) 


5U 

P 

6U 

P 

7U 

P 

C 

P 

C 

P 

141 .9 

.2833 

125.0 

.2232 

115.4 

85.1 

.3492 

77.6 

.2504 

79.8 

138.7 

.3755 

127.2 

.3113 

134.3 

82.1 

.1486 

64.7 

.1138 

70.0 

102.4 

.1849 

4.8 

.1482 

95.4 

70.4 

.0732 

34.2 

.0613 

42.2 

79.1 

.1119 

56.6 

.0882 

67.5 

46.9 

.0494 

10.7 

.0432 

19.2 

54.2 

.0782 

19.3 

.0627 

31.6 

24.7 

.0276 

328.8 

.0249 

340.0 

P12U 

P13U 


C 

P 

C 

P 


.4576 

356.2 

.4884 

357.8 


.0701 

289. 1 

.0731 

303.5 


.0958 

311.4 

.0830 

309.8 


.0220 

271.1 

.0138 

352.8 


.0517 

269.2 

.0414 

275.9 


.0028 

230.8 

.0090 

8.8 


.0320 

242.5 

.0242 

256.5 


.0030 

45.5 

.0035 

266.3 


.0224 

234.2 

.0103 

202.3 


.0058 

169.1 

.0022 

6.1 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

1 

.2903 

4.3 

.1262 

179.9 

.5220 

183.9 

.2510 

186.7 

.1222 

200.7 

.0465 

292. B 

• 1382 

347.0 

.3386 

352.9 

2 

.0459 

61.3 

.0954 

251.1 

. 1990 

250.1 

.0881 

239.5 

.0641 

242.7 

.0483 

243.5 

• 0443 

263.3 

.0519 

284.2 

3 

.0329 

103.7 

.0474 

330.4 

. 0886 

325.3 

.0361 

315. 5 

.0273 

324.6 

.0248 

316.2 

.0313 

318.6 

.0501 

302.3 

4 

.0593 

64.9 

.0204 

54.3 

.0082 

235.2 

.0126 

224.5 

.0120 

241.0 

.0113 

247.0 

.0113 

277.1 

.< -20 

299.4 

3 

.0339 

107.2 

.0014 

92.1 

.0192 

283.2 

.0105 

266.7 

.0083 

273.1 

.0093 

260.0 

.0140 

271.4 

.0240 

257.9 

6 

.0207 

59.5 

.0044 

**4 2 

• 0052 

270.0 

.0047 

223.7 

.0040 

249.4 

.0047 

247.4 

.0051 

279.5 

.0056 

300.1 

7 

.0217 

78.2 

.0015 

46*6 

• 01S8 

267.5 

.0044 

218.9 

.0040 

244.9 

.0046 

217.3 

.0071 

239.6 

.0121 

230.0 

8 

• 0121 

28.3 

.0035 

27.3 

• 0052 

173.5 

.0032 

174.0 

.0030 

211.1 

.0035 

210.3 

.0043 

242.8 

.0057 

241.6 

9 

.0007 

32.6 

.0015 

71.3 

.0062 

169.1 

.0037 

140.9 

.0042 

163.3 

.0048 

149.6 

.0061 

180.0 

.0084 

173.2 

10 

.0051 

351.9 

.0023 

34.4 

• 0060 

109.2 

.0033 

98.0 

.0030 

126.5 

.0029 

116.9 

.0030 

159.5 

.0030 

154.3 


1 


\ 
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HACA 0013 AIRFOIL 


MACH NUMBER • .40 MEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY « 4.00 HZ (K-.0374) PITCHING AMPLITUDE - 


8.0 DEO 


FILEI 73 (SUEEP » 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANOLES (P) 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

1 

1.2387 

15.5 

.4407 

45.4 

.3028 

84.8 

.5373 

27.8 

.5089 

18.1 

.4474 

11.4 

.3433 

12.4 

2 

2.5334 

70.4 

2.2858 

44.4 

1.4288 

72.4 

1.1177 

45.4 

.4551 

47.7 

.4394 

42.8 

.4430 

48.3 

3 

.3381 

172.1 

.4749 

143.4 

.4305 

159.0 

.0373 

339.0 

.1204 

338.9 

. 1903 

335.3 

.1459 

347.8 

4 

.7582 

44.1 

.4534 

57.8 

.5898 

45.0 

.2382 

50.7 

.0844 

55.1 

.0559 

24.3 

.0449 

22.9 

3 

.3413 

139.3 

.4094 

149.0 

.3498 

151 . 1 

.0491 

140.2 

.0350 

304.2 

.0774 

300.4 

.0493 

319.4 

4 

.3759 

45.4 

.4345 

40.2 

.4000 

43.0 

.1528 

59.0 

.0419 

103.0 

.0338 

143.9 

.0317 

211.0 

7 

.1191 

132.7 

.2737 

113.3 

.2145 

124.8 

.0434 

11.7 

.0433 

357.4 

.0308 

332.7 

.0338 

349. 1 

8 

.1979 

43.3 

.2440 

20.7 

.2725 

39.4 

.0789 

14.1 

.0181 

4.3 

.0279 

243.1 

.0290 

248.1 

9 

.0482 

70.4 

.1085 

104.7 

.1190 

113.4 

.0597 

335.4 

.0354 

332.0 

.0284 

302.1 

.0239 

305.4 

10 

.1403 

10.5 

.1743 

358.1 

.1934 

18.5 

.0444 

341.0 

.0170 

323.4 

.0302 

238.3 

.0272 

248.9 

H 


P 

au 

P 

9U 

P10U 

P11U 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.4541 

4.3 

.3448 

5.2 

.4349 

5.1 

.5030 

3.0 

.4578 

357.5 

.4372 

358.5 


2 


.3419 

71.3 

. 1593 

85.8 

.0194 

4.3 

.1583 

279.9 

.1805 

likk 

.1419 

245.0 


3 


. 1229 

2.3 

.0741 

28.2 

.0354 

.5 

.0333 

274.7 

.0240 

.0105 

187.1 


4 


.0535 

IS. 4 

.0228 

19.5 

.0281 

257.8 

.0709 

241.9 

.0231 

210.4 

.0050 

273.9 


5 


.0842 

328.4 

.0424 

.2 

.0125 

20.3 

.0399 

147.8 

.0123 

139.4 

.0132 

155.2 


4 


.0532 

247.7 

.0442 

249.5 

.0312 

237.2 

.0137 

145.8 

.0147 

74.0 

.0199 

52.4 


7 


.0209 

290.3 

.0178 

211.2 

.0142 

187.0 

.0141 

154.0 

.0101 

339.8 

.0079 

333.7 


8 


.0280 

230.9 

.0257 

227.5 

.0133 

189.8 

.0171 

122.9 

.0017 

34.1 

.0120 

2.7 


9 


.0140 

288.3 

.0090 

104.9 

.0108 

49.5 

.0134 

48.4 

.0041 

333.0 

.0112 

274.0 


10 


.0303 

214.7 

.0298 

248.4 

.0173 

258.3 

.0074 

302.4 

.0011 

317.8 

.0014 

108.2 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

4L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4908 

3.1 

.1212 

175.4 

.3721 

177.4 

.3854 

181.0 

.2323 

185.3 

.0824 

201.9 

.0743 

333.9 

.2314 

353.1 

2 

.0477 

27.1 

.1173 

253.9 

.1184 

245.2 

.0934 

241.0 

.0589 

240.0 

.0510 

237.8 

.0400 

249.7 

.0800 

234.0 

3 

.0735 

339.9 

.0324 

334.2 

* 0 1 B2 

333.3 

.0055 

325.0 

.0007 

198.3 

.0037 

137.9 

.0077 

140.7 

.0123 

130.4 

4 

.0430 

42.3 

.0105 

93.1 

.0090 

149.4 

.0082 

200.0 

.0057 

219.9 

.0050 

207.7 

.0047 

244.1 

.0043 

273.0 

3 

.0034 

203.1 

.0041 

352.2 

.0020 

351.1 

.0019. 

344.8 

.0009 

340.7 

.0014 

134.4 

.0043 

134.9 

.0104 

154.4 

4 

.0148 

48.4 

.0024 

15.1 

.0011 

352.3 

.0011 

45.9 

.0018 

108.7 

.0022 

49.2 

.0034 

70.3 

.0084 

39.8 

7 

.0048 

87.9 

.0019 

38.2 

.0015 

47.4 

.0013 

8.4 

.0014 

55. B 

.0013 

22.8 

.0014 

30.4 

.0021 

343.1 

B 

.0089 

34.9 

.0008 

337.9 

.0014 

208.7 

.0012 

198.4 

.0013 

248.1 

.0015 

302.0 

.0033 

335.1 

.0071 

337.7 

9 

.0007 

41.5 

.0013 

238.9 

.0017 

214.8 

.0004 

221 .0 

.0004 

284.5 

.0010 

204.3 

.0020 

233.4 

.0048 

241.1 

10 

.0043 

335.2 

,0027 

290.5 

.0007 

234.8 

.0003 

251.2 

.0003 

271.4 

.0003 

313.9 

.0009 

28.8 

.0004 

287.4 



NACA 0012 AIRFOIL 

HACH NUMBER > .40 MEAN INCIDENCE « 12.0 DEO 
PITCHING FREQUENCY * 8.00 HZ <K*=.0749> PITCHING AMPLITUDE ■ S.O DEO 


FILE! 17 (SHEEP - .0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

1 U 

P 

2 U 

P 

3 U 

p 

4 U 

p 

su 

p 

6 U 

P 

7 U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

I 

.0690 

1.6943 

-.1633 

.9218 

.2148 

.1496 

.2311 

.1065 

.2307 

.0265 

.2568 

.0763 

.2260 

.0445 

2 

1.4910 

.1936 

1.4671 

.1951 

1.0344 

.0998 

.7194 

.2265 

.4909 

.0802 

.4118 

.1502 

.3397 

.0564 

3 

.4336 

-.1879 

.3174 

-.1288 

.4090 

-.3193 

.3650 

-.0426 

.2559 

-.0792 

.2664 

-.0132 

.2276 

-.0531 

4 

.4830 

.0688 

.3508 

.1262 

.4531 

.0595 

.2308 

.2537 

. 1873 

.1213 

.1179 

.1694 

.1130 

.1161 

3 

.3600 

.0806 

.2933 

.1013 

.2785 

.0807 

.0599 

.2156 

.1068 

.1248 

.0559 

.1572 

.0836 

.0924 

6 

.1939 

.1311 

.0924 

.0938 

.1476 

.0731 

-.0286 

. 1292 

.0208 

.0991 

-.0471 

.0998 

-.0047 

.0917 

7 

.0869 

.2420 

-.0083 

.1273 

.0945 

.1052 

-.0808 

.1250 

.0094 

.1060 

-.0489 

.0820 

-.0004 

.0685 

8 

-.0736 

.0601 

-.0591 

-.0874 

-.0017 

-.0070 

-.0885 

-.0231 

-.0477 

.0467 

-.0698 

.0172 

-.0362 

.0493 

9 

.0121 

.0990 

.0041 

-.0142 

.0715 

-.0023 

-.0088 

.0269 

.0041 

.0403 

-.0424 

.0241 

-.0224 

.0364 

10 

-.1313 

.0074 

-.0313 

-.1817 

-.0043 

-.0335 

-.0612 

-.0185 

-.0459 

.0348 

-.0573 

-.0251 

-.0478 

.0142 

H 


P 

BU 

P 

9 U 

P 10 U 

P 11 U 

P 12 U 

P 13 U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.2211 

.0230 

.2286 

.0968 

« 1595 

.2195 

.0904 

.3423 

-.0334 

.4237 

-.0423 

.4703 


2 


.2933 

.1127 

.1359 

.0839 

.0482 

.0713 

-.0594 

.0587 

-.1115 

. 01 1 ? 

-.1030 

.0215 


3 


.1839 

.0705 

.1134 

.0557 

.0271 

. 057 ? 

-.0592 

• 0601 

-.0920 

.0208 

-.0810 

.0315 


4 


.0039 

.1279 

-.0189 

.0951 

-. 035 ? 

• 0412 

-.0528 

-.0126 

-. 037 ? 

-.0385 

-.0341 

-.0178 


3 


.0164 

.0979 

-.0071 

.0591 

-.0280 

.0276 

-.0489 

-.0038 

-.0288 

-.0417 

-.0273 

-.0255 


6 


-.0721 

.0566 

-.0598 

.0248 

-.0338 

-.0031 

-.0078 

-.0310 

.0078 

-.0250 

-.0076 

-.0155 


7 


-.0429 

.0239 

-.0263 

.0032 

-.0288 

-.0044 

-.0313 

-.0121 

.0079 

-.0366 

-.0000 

-.0313 


8 


-.0324 

-.0056 

-.0247 

-.0085 

-.0105 

-.0212 

.0038 

-. 033 ? 

.0251 

-.0056 

.0181 

-.0084 


9 


-.0282 

-.0094 

-.0153 

.0018 

-.0108 

-.0094 

-.0064 

-.0206 

. 025 ? 

-.0072 

.0109 

-.0045 


10 


-.0251 

-.0279 

-.0211 

-.0145 

.0007 

-. 020 ? 

.0225 

-.0273 

.0171 

.0248 

.0151 

.0031 



H 

p 

1 L 

P 

2 L 

P 3 L 

p 

4 L 

P SL 

P 

6 L 

P 

7 L 

-J 

CD 

0 . 


A 

B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

1 

.0523 

.3284 

.0025 

-.1619 

-.0811 -.6400 

-.0654 

-.3185 

-.1060 -.1714 

-.1047 

-.0325 

-.0976 

. 1198 

-.1057 .3062 

n 

.0344 

.0431 

-.0737 

-.0461 

-.1370 -.1045 

-.0400 

-.0736 

-.0316 -.0584 

-.0209 

-.0532 

-.0415 

-.0388 

-.0643 -.0301 

3 

.0240 

.0402 

-.0268 

.0364 

-.0369 .0444 

-.0212 

-.0005 

-. 01*4 

.0016 

-.0183 

-.0048 

-.0274 

.0022 

-.0477 -.0075 

4 

. 039 ? 

• 0448 

.0117 

.0156 

.0089 -. 020 ? 

.0070 

-.0140 

-.0008 -.0153 

.0001 

-.0150 

-.0110 

-. 014 ? 

-.0124 -.0215 

5 

.0146 

.0218 

.0010 

.0000 

-.0012 -.0151 

.0012 

-.0091 

-.0008 -.0087 

.0031 

-.0102 

-.0036 

-.0144 

.0018 -.0227 

6 

-.0034 

.0178 

-.0019 

.0041 

.0147 - « 00 40 

.0082 

-.0012 

.0054 -.0055 

,0067 

-.0041 

.0017 

-.0090 

.0048 -.0111 

7 

.0004 

.0112 

.0009 

,0011 

.0220 -.0047 

.0043 

.0012 

.0053 -.0007 

.0076 

.0014 

.0081 

-.0069 

.0188 -.0064 

8 

-.0111 

.0015 

-.0026 

.0010 

-.0131 .0035 

-.0002 

.0031 

.0018 

.0030 

.0006 


.0082 

.0040 

.0083 .0100 

.0014 .0081 

9 

-.0012 

.0019 

-.0018 

.0000 

-.0065 .0024 

-.0022 

.0001 

-.0005 

.0026 

-.0016 

,0028 

.0032 

.0040 

10 

-.0094 

-.0035 

-.0011 

.0004 

.0020 .0032 

.0003 

.0020 

.0003 

.0014 

-.0020 

.0024 

• 0018 

.0053 

-.0023 .0087 



NACA 0012 AIRFOIL 


-EN 

OJ 






HACH NUMBER - .40 

MEAN INCIDENCE 

* 12.0 

DEG 








PITCHING FREQUENCY = 8 

.00 HZ (K 

*.074 9) 

PITCHING AMPLITUDE = 

8.0 DEO 



FILE t 

75 < SWEEP • 

i 30.01 

















FOURIER COSINE <A> 

AND SINE <B> COEFFICIENTS 





H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

p 

6U 

p 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3777 

1.2771 

.3888 

.381 1 

.3768 

.1535 

.4051 

.3337 

.3033 

.4747 

.3125 

.6334 

.2731 

.4743 

2 

2 « 3995 

1 . 2806 

2.0103 

1.4482 

1 .5578 

. B1 23 

.8673 

.8224 

.5381 

.4554 

.4378 

.3771 

.3877 

.3723 

3 

-.1227 

-.0801 

-.0280 

-.4365 

-.0077 

-.1766 

-.1282 

.0785 

-.1130 

.1357 

-.1855 

.1671 

-.0773 

• 1624 

4 

.6927 

.4515 

.6300 

.4521 

.5427 

.2898 

.1126 

. 1517 

.0003 

.0373 

-•07B8 

.0176 

-.0684 

• 0405 

3 

.0964 

.0077 

.3313 

-.0888 

.1562 

-.0761 

.0603 

.0763 

.0229 

.0227 

-.0175 

.0077 

-.0278 

• 0128 

6 

.1971 

.2755 

.2345 

.4828 

.3280 

.3257 

-.0102 

. 1696 

-.0033 

.0561 

-.0471 

.0110 

-.0436 

.0045 

7 

-.0527 

-.0037 

-.0025 

.0663 

.0107 

.0490 

-.0820 

.0662 

-.0332 

.0384 

-.0479 

-.0103 

-.0306 

-.0031 

s 

.0777 

.1247 

-.0064 

.2278 

.1147 

.2332 

-.0851 

.0219 

-.0304 

.0125 

-.0380 

-.0524 

-.0404 

-.0237 

9 

-.0413 

.0308 

-.0513 

-.0038 

-.0344 

.0161 

-.0587 

-.0253 

-.0310 

-.0135 

.0113 

-.0377 

-.0083 

-.0301 

10 

• 0403 

. 1033 

-.0217 

. 1352 

.0606 

. 1637 

-.0277 

-.0133 

-.0123 

-.0178 

.0218 

-.0270 

-.0015 

-.0310 

H 


P 

8U 

P 

7U 

P10U 

PUU 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


I 


.1838 

.3737 

.1236 

.3417 

.0825 

.4063 

*0414 

.4710 

-.0723 

.4081 

-.0600 

.4030 


2 


.2755 

.3067 

.1360 

.1136 

-.0145 

.0756 

- . 1450 

.0377 

-.1645 

- , 0694 

-.1391 

-.0511 


3 


-.0488 

.1460 

-.0011 

.0874 

-.0406 

.0284 

-♦0801 - 

.0306 

-.0059 

-.0496 

• 0096 

-.0252 


4 


-.0878 

.0533 

-.0688 

.0273 

-.0478 - 

.0377 

-.0268 - 

. 1048 

.0307 

-.0353 

• 0089 

-.0083 


5 


-.0678 

-.0000 

-.0253 

-.0107 

.0180 - 

.0161 

* 06 1 2 - 

.0212 

.0171 

.0265 

.0104 

• 0143 


6 


-.0474 

-.0471 

-.0275 

-.0255 

-.0020 - 

.0072 

,0235 

.0112 

-.0086 

.0161 

-.0069 

• 0140 


7 


-.0043 

-.0304 

.0073 

-.0188 

.0048 

.0042 

.0024 

.0273 

-.0206 

-.0008 

-.0115 

.0036 


8 


-.0026 

-.0386 

-.0027 

-.0157 

-.0115 - 

.0087 

-.0202 - 

.0016 

-.0009 

-.0140 

-.0092 

-.0032 


9 


.0166 

-.0147 

.0122 

-.0103 

.0074 - 

.0124 

,0025 - 

.0145 

.0101 

.0013 

.0004 

- .0061 


10 


• 01B1 

-.0188 

.0140 

-.0148 

.0145 - 

.0077 

.0150 - 

.0010 

-.0086 

.0077 

-.0007 

.0041 



H 

P 

1L 

P 

2L 

P 


A 

B 

A 

B 

A 

1 

.0481 

.4740 

.0259 

-.1610 

• 0116 

•% 

.0104 

.1214 

-.1017 

-.0223 

-.0784 

3 

-.0673 

.0832 

-.0370 

.0435 

-.0031 

4 

.0138 

.0176 

.0022 

.0031 

.0035 

3 

.0030 

.0026 

-.0062 

.0005 

-.0046 

6 

.0055 

.0167 

-.0017 

.0037 

• 001 1 

7 

-.0064 

.0038 

-.0013 

.0010 

.0002 

8 

.0018 

.0021 

.0013 

-.0013 

-.0005 

9 

-.0016 

-.0007 

.0011 

-.0013 

-.0000 

10 

.0026 

.0020 

-.0006 

-.0007 

-.0009 


3L 

P 4L 

P 

5L 

B 

A B 

A 

B 

-.4043 

-.0149 -.4314 

-.0638 

-.2778 

-.0361 

-.0424 -.0570 

-.0232 

-.0406 

.0130 

.0023 -.0037 

.0021 

-.0076 

-.0029 

.0024 -.0065 

.0003 

-.0068 

.0007 

-.0052 .0015 

-.0025 

.0028 

.0010 

.0013 -.0003 

-.0004 

-.0026 

.0009 

.0005 .0007 

-.0005 

-.0011 

-.0008 

.0022 -.0006 

.0005 

-.0008 

-.0007 

-.0004 -.0021 

-.0006 

.0001 

.0002 

-.0006 -.0004 

-.0002 

.0000 


p 

6L 

P 

7L 

P BL 

A 

B 

A 

B 

A B 

-.0731 

-.1173 

-.0823 

.0352 

-.0903 .2218 

-.0173 

-.0427 

-.0403 

-.0435 

-.0636 -.0641 

.0072 

-.0082 

.0078 

-.0140 

.0217 -.0148 

.0032 

-.0046 

.0021 

-.0040 

.0020 -.0010 
.0024 .0083 

-.0027 

.0036 

.0010 

.0033 

-.0004 

-.0014 

-.0034 

-.0001 

-.0087 .0007 

-.0003 

-.0003 

-.0012 

-.0013 

-.0010 -.0037 

.0002 

-.0005 

-.0007 

-.0010 

-.0021 -.0030 

-.0001 

-.0005 

.0002 

- .0008 

.0036 -.0022 

-.0001 

.0002 

-.0003 

.0002 

-.0007 .0014 



NACA 0012 AIRFOIL 


MACH NUMBER =■ .40 MEAN INCIDENCE <* 12.0 DEO 
PITCHING FREQUENCY = B.00 HZ (K-.0749) PITCHING AMPLITUDE « B.O DEG 


FILE! 17 (SHEEP • .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

p 

4U 

P 

5U 

P 

4U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.4939 

2.3 

.9342 

330.0 

.2418 

35.1 

.2728 

47.0 

.2322 

83.4 

.2479 

73.3 

.2303 

78.8 

2 

1.3034 

82.4 

1.4800 

82.4 

1.0392 

84.5 

.7542 

72.5 

.4974 

80.7 

.4383 

70.0 

.3443 

80.4 

3 

.4724 

113.4 

.3332 

104.0 

.5189 

128.0 

.3473 

94.4 

.2478 

107.2 

.2447 

92.8 

.2338 

103.1 

4 

.4879 

81.9 

.3728 

70.2 

.4570 

82.5 

.3429 

42.3 

.2231 

57.1 

.2044 

34.8 

. 1420 

44.2 

5 

.3489 

77.4 

.3103 

70.9 

.2899 

73.8 

.2238 

15.5 

. 1443 

40.4 

.1448 

19.4 

.1244 

42.2 

6 

.2338 

34.2 

.1317 

44.5 

.1447 

43.7 

.1324 

347.5 

.1013 

11.9 

.1104 

334.7 

.0919 

357.0 

7 

.2371 

19.8 

.1273 

354.3 

.1414 

41.9 

.1489 

327.1 

.1044 

5.1 

.0953 

329.2 

.0483 

339.7 

8 

.0944 

308.3 

.1054 

214.1 

.0072 

193.8 

.0914 

255.3 

.0448 

314.3 

.0719 

283.9 

.0411 

323.7 

9 

.0997 

7.0 

.0148 

144.1 

.0714 

91.9 

.0283 

341.9 

.0405 

5.8 

.0488 

299.4 

.0427 

328.4 

10 

.1317 

273.2 

.1843 

189.8 

.0338 

187.4 

.0439 

253.2 

.0374 

307.2 

.0424 

244.4 

.0499 

284.4 

H 


P 

8U 

P 

9U 

P10U 

PUU 

PI 

2U 

P13U 




C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 


1 


.2223 

83.5 

.2483 

47.1 

• 2714 

34.0 

.3541 

14.8 

.4250 

335.3 

.4722 

334.9 


2 


.3141 

49.1 

.1770 

41.7 

.0861 

34.1 

.0835 

314.4 

. 1 121 

274.1 

.1053 

281 .8 


3 


.1989 

49.2 

.1243 

43.8 

.063? 

25.1 

.0844 

315.4 

.0943 

282.7 

.0849 

291.2 


4 


.1280 

1 .8 

.0949 

348.7 

.0546 

319.0 

.0543 

254.5 

.0540 

224.4 

.0385 

242.4 


3 



9.3 

.0593 

.0447 

353.1 

.0394 

314.4 

.0491 

245. 5 

.0504 

214.4 

.0373 

224.9 


4 


308.1 

292.5 

• 033? 

244.7 

.0320 

194.2 

.0242 

142.7 

.0173 

204.1 


7 


.0491 

299.1 

.0245 

277.0 

.0292 

241.3 

.0334 

248.9 

.0373 

147.9 

.0313 

180.0 


8 


.0527 

243.8 

.0242 

250.9 

.0236 

204.3 

.0341 

173.4 

.0257 

102.7 

.0200 

114.8 


9 


.0297 

251.7 

.0134 

274.7 

• 0144 

229.0 

.0214 

197. 1 

.0249 

103.3 

.01 18 

112.3 


10 


.0374 

221.9 

.0254 

235.4 

• 020? 

178.1 

.0354 

140.4 

.0301 

34.3 

.0154 

78.3 



H 

P 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

c 

P 

C 

P 

1 

.3323 

9.0 

.1419 

179.1 

• 64S! 

187.2 

.3232 

191.4 

.2016 

211.7 

• 10?6 

252.8 

.1546 

320.8 

.3239 

341.0 

2 

.0532 

38.4 

.0849 

238.0 

.1723 

232.7 

.0838 

208.5 

• 0664 

208.3 

• 0572 

201.5 

• 0568 

227.0 

.0710 

244.9 

3 

.0448 

30.9 

.0452 

323.7 

.0578 

320.3 

.0212 

268.4 

.0165 

275.7 

• 018? 

255.3 

.0275 

274.6 

.0483 

261 .0 

4 

.0400 

41.7 

.0195 

36. B 

.0227 

157.0 

.0157 

153. 5 

• 0154 

183.0 

• 0150 

179.7 

.0185 

216.4 

.0248 

210.0 

3 

.0243 

33.7 

.0010 

88.3 

.0151 

184.7 

.0091 

172.5 

.0087 

185.5 

• 0107 

163.1 

.014? 

194.2 

.0227 

175.5 

4 

.0181 

349.2 

.0045 

334.4 

.0152 

105.3 

.0083 

98.6 

.0077 

135.8 

.0078 

121.5 

• 00?1 

169.4 

.0120 

156.8 

7 

.0112 

2.1 

.0014 

39.0 

.0225 

102.0 

.0044 

74.2 

.0053 

98.0 

.0077 

79.2 

.0106 

130.5 

.0198 

108.7 

? 

: 84$3 


: 88?8 

3 ? 4:8 

.0136 

.006? 

284.8 

290.0 

.0031 

.0022 

355.5 

272.0 

.0035 

.0026 

30.3 

348.6 

.0053 

.0033 

6.2 

329.9 

.00? 1 
.0051 

63.9 

39.3 

.0130 

.0083 

39.5 

9.9 

10 

.0101 

249.4 

.0011 

288.? 

.0038 

31.5 

.0021 

8. 1 

.0014 

12. B 

.0031 

320.5 

.0056 

18.5 

.0090 

345.1 




NACA 0012 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY = 8.00 HZ <K=.074?> PITCHING AMPLITUDE - 8.0 PEG 


FILE! 73 ISMEEP » 30.0) 

FOURIER AMPLITUDES (C) ANP PHASE ANGLES <P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

p 

5U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

1.3327 

16.2 

.5444 

43.6 

.4076 

67.6 

.6717 

37.1 

.5633 

32.6 

.7063 

26.3 

.5473 

27.7 

2 

2.7178 

61.7 

2.4776 

54.2 

1.7568 

62.5 

1 .1752 

46.5 

.7050 

47.8 

.7244 

37.2 

.5376 

46.2 

3 

. 1467 

236.7 

.4374 

183. 7 

. 1767 

182.8 

. 1504 

301.5 

.1766 

320.2 

.2477 

312.0 

.1704 

328.6 

4 

.8268 

36.7 

.7754 

54.3 

.6154 

61.7 

.1887 

36 • 6 

.0373 

.5 

.0808 

282.6 

.0775 

300.6 

3 

.0747 

84.1 

.3430 

105.0 

.1737 

116.0 

.0772 

38.3 

.0322 

45.2 

.0201 

277.5 

. 0325 

273.3 

6 

.3363 

34.0 

.5367 

25.7 

.4624 

45.2 

.1677 

356.5 

,0562 

356.7 

.0503 

282.6 

.043? 

275.7 

7 

.0331 

265.8 

.0664 

357.8 

.0502 

12.6 

. 1054 

308.9 

.0507 

317.2 

.0470 

257.7 

.0307 

264.2 

8 

.1384 

3B. 1 

.2277 

358.4 

.2577 

26.2 

.0877 

284.4 

.051? 

283.7 

.0648 

216.0 

.0468 

237,6 

V 

.0688 

276.6 

.0514 

265.8 

.0380 

275.1 . 

.0640 

246.7 

.0338 

246. S 

.0415 

164.1 

.0312 

175.5 

10 

.1110 

21.4 

.1370 

350.8 

.1746 

20.3 

.030? 

244,6 

.0216 

214.7 

.0363 

143.1 

.0310 

182.8 


H 

p 

au 

P 

?u 

P10U 

P11U 

P12U 

P13U 


c 

P 

c 

p 

c 

p 

c 

P 

C 

P 

C 

P 

1 

.4353 

25.3 

.3633 

17.7 

.4146 

11.5 

.4729 

5.0 

.4145 

350.0 

.4075 

351.5 

2 

.4124 

41.7 

.1772 

50.1 

.0770 

347.1 

.1693 

282.9 

.1785 

247.1 

.1482 

247.8 

3 

.1614 

334.8 

,0874 

357.3 

.0496 

305.0 

.0858 

249.1 

.0500 

186.8 

.026? 

157.1 

4 

.1045 

300.7 

.0748 

273.1 

.0609 

231.7 

.1082 

194.4 

.0468 

137.0 

.0122 

133.0 

5 

.0678 

270.0 

.0276 

246.6 

.0241 

131.7 

.0648 

109.1 

.0316 

32.7 

.0177 

35.8 

6 

.0668 

225.2 

.0375 

227. 1 

.0075 

175.8 

.0260 

64.5 

.0182 

332.0 

.0156 

333.7 

7 

.0311 

172.0 

.0202 

158.8 

' .0064 

48.8 

.0274 

5.0 

.0206 

267.7 

.0120 

287.5 

8 

.0386 

183.7 

.0160 

170.3 

.0144 

233.1 

.0203 

265.5 

.0141 

183.5 

.0078 

250.8 

9 

.0223 

131.7 

.0160 

130.2 

.0144 

147.4 

.0147 

170.4 

.0102 

82.5 

.0061 

176.0 

10 

.0261 

136.1 

.0204 

136.5 

.0165 

118.6 

.0150 

93.8 

.0115 

312.1 

.0042 

350.2 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

p 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

.4 764 

5.8 

. 1631 

170.7 

.4047 

178.4 

.4316 

182.0 

.2850 

192.9 

. 1399 

211.5 

.0895 

293.2 

.2375 

337.8 

2 

.1218 

4.7 

.1042 

257.6 

.0764 

234.4 

.0710 

216.7 

.0467 

209.7 

.0463 

202.0 

.0608 

221.5 

.0903 

224.8 

3 

.1070 

321.0 

.0571 

317.6 

.0134 

346.6 

.0045 

150.0 

.0077 

164.7 

.0107 

138.6 

.0171 

144.7 

.0264 

124.0 

4 

.0224 

38.0 

.0038 

35.7 

.0045 

127.6 

.0069 

159.5 

.0068 

177.9 

.0056 

144.7 

.0045 

151.7 

.0022 

116.0 

5 

.0040 

47.3 

.0063 

274.1 

.0047 

278.7 

.0054 

286.1 

.0037 

318.4 

.0045 

323.0 

.0056 

10.8 

.0086 

16.1 

6 

.0175 

18.2 

.0043 

336.6 

.0014 

48.7 

.0013 

101 . 1 

.0026 

188.7 

.0015 

195.6 

.0034 

268.1 

.0070 

275.8 

7 

.0075 

300.4 

.0017 

308. 0 

.0009 

15.2 

.0010 

30.7 

.0012 

202.9 

.0006 

212.3 

.0017 

2*i , 9 

.0038 

195. B 

8 

.0028 

37.7 

,0018 

134.4 

.0007 

207.2 

.0022 

104.8 

.0010 

151.6 

.0006 

155.7 

.0012 

213.7 

,0037 

215.0 

7 

.0017 

246.4 

.0017 

138.8 

.0007 

180.3 

.0021 

189.7 

.0006 

275.4 

.0005 

185.5 

.0008 

165.2 

,0042 

121.0 

10 

.0033 

51 .6 

.0007 

217.7 

.0010 

283.6 

.0007 

233.7 

.0002 

277. B 

.0002 

318.3 

.0004 

305.3 

.0015 

333.2 



NACA 0012 AIRFOIL 


MACH NUMBER « .40 MEAN INCIDENCE » 12.0 DEO 
PITCHING EREGUENCT >10.00 HZ (K=.0939> PITCHING AMPLITUDE • 8.0 DEO 


FILEI 18 (SHEEP ■ .0) 

FOURIER COSINE <A> AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

8 

A 

B 

A 

8 

A 

B 

A 

B 

1 

, 1 568 

1.7747 

-.0901 

.7427 

.2561 

.2373 

.3846 

.1839 

.3982 

.0386 

.4352 

.1037 

.3799 

.0329 

2 

1.3382 

.0248 

1.3679 

.1068 

.9347 

.0475 

.6113 

.3462 

.4727 

.2274 

.3569 

.3325 

.3447 

. 1968 

3 

.6410 

.0396 

.6447 

.0675 

.4603 

-.1653 

.3178 

.0770 

.2270 

.0157 

.2054 

.0976 

.2085 

.0390 

4 

.4884 

.1168 

.3647 

.1908 

.3889 

.0730 

.1425 

.2588 

.1379 

.1728 

.0136 

.2174 

.0640 

.1804 

5 

.3833 

.3770 

.2333 

.2923 

.2698 

.1583 

-.0037 

.2340 

.0444 

.1502 

-.0549 

.1336 

.0139 

.1118 

6 

-.0875 

.1962 

-.0354 

.0869 

.0479 

. 1004 

-.1053 

.0826 

-.0352 

.0881 

-.0977 

.0306 

-.0481 

.0849 

7 

-.0028 

.0426 

.0084 

-.0032 

.0587 

.0148 

-.0650 

.0316 

-.0173 

.0585 

-.0553 

.0064 

-.0403 

.0479 

8 

-.0421 

.0208 

.0663 

-.0579 

.0568 

.0002 

-.0472 

-.0103 

-.0335 

.0384 

-.0467 

-.0222 

-.0589 

.0174 

9 

.0060 

-.0102 

.1039 

.0052 

.0703 

-.0101 

-.0139 

.0003 

-.0148 

.0271 

-.0164 

-.0129 

-.0230 

-.0055 

10 

.0319 

.0233 

.0870 

.0397 

.0843 

.0048 

-.0116 

.0072 

-.0247 

.0248 

-.0170 

-.0178 

-.0205 

.0025 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.3272 

.0162 

.2668 

.0503 

.1701 

.1993 

.0734 

.3483 

-.0918 

.4136 

-.1127 

.4726 


2 


.2836 

.2223 

.1588 

. 1283 

.0371 

. 1052 

-.0847 

.0819 

-.1259 

-.0025 

-.1209 

-.0062 


3 


.1433 

.1682 

.0970 

.0996 

.0066 

.0821 

-.0839 

.0645 

-.1030 

.0133 

-.0761 

.0306 


4 


-.0833 

.1497 

-.0478 

.0827 

-.0613 

.0212 

-.0753 

-.0403 

-.0346 

-.0717 

-.0386 

-.0437 


5 


-.0508 

.0694 

-.0134 

.0591 

-.0298 

.0149 

-.0462 

-.0292 

-.0125 

-.0530 

-.0211 

-.0314 


6 


-.0947 

.0040 

-.0765 

.0067 

-.0439 

-.0232 

-.0114 

-.0530 

.0350 

-.0446 

.0119 

-.0403 


7 


-.0391 

-.0189 

-.0170 

-.0088 

-.0053 

-.0238 

.0064 

-.0429 

.0471 

-.0028 

.0341 

-.0099 


e 


-.0318 

-.0330 

-.0279 

-.0181 

.0014 

-.0194 

.0307 

-.0207 

.0212 

.0222 

.0181 

.0097 


9 


.0009 

-.0219 

.0051 

-.0112 

.0152 

-.0102 

.0254 

-.0092 

.0066 

.0262 

.0123 

.0166 


10 


-.0006 

-.0147 

-.0082 

.0012 

.0034 

.0070 

.0191 

.0127 

-.0103 

.0112 

-.0066 

.0124 



H 

p 

1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 

7L 

P 8L 


A 

8 

A 

B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0433 

.3264 

-.0306 -.2025 

-.1703 -.7369 

-.1121 -.3749 

-.1699 -.2172 

-.1648 -.0777 

-.1642 

.0902 

-.1841 

.2833 

2 

• 0030 

.0678 

-.0858 -.0295 

-.1355 -.0659 

-.0330 -.0619 

-.0255 -.0474 

-.0154 -.0472 

-.0395 

-.0398 

-.0628 -.0523 

3 

.0223 

.0573 

-.0338 

.0255 

-.0659 

.0076 

-.0192 -.0151 

-.0208 -.0079 

-.0194 -.0135 

-.0302 

-.0039 

-.0438 -.0109 

4 

.0225 

.0396 

.0102 

.0097 

.0139 -.0239 

.0150 -.0124 

.0075 -.0194 

.0119 -.0183 

-.0019 

-.0270 

.0020 -.0397 

5 

.0034 

.0327 

-.0020 -.0005 

-.0051 -.0154 

.0035 -.0080 

.0016 -.0073 

.0064 -.0068 

• 0025 

-.0138 

.0122 -.0198 

6 

*•0170 

.0126 

-•0062 

.0047 

.0660 

• 1268 

.0053 

.0087 

.0108 

.0020 

.0105 

.0061 

.0091 

-.0161 

.0252 -.0028 

7 

-.0048 

.0011 

-•0034 -.0018 

-.0056 

.0004 

-.0024 -.0015 

-.0025 

.0036 

-.0033 

.0049 

.0067 

.0074 

.0085 

.0189 

8 

-.0059 

-.0035 

.0001 -.0014 

.0041 

.0008 

-.0002 

.0012 

.0004 

.0010 

- .0015 

.0016 

.0016 

.0052 

-.0050 

.0111 

9 

.0032 

- • 0048 

.0010 -.0026 

- • 00 J5 -.0010 

-.0008 -.0022 

-.0022 

.0006 

-.0036 -.0009 

-.0032 

.0060 

-.01 18 

.0054 

10 

.0037 

.0002 

.0029 

.0011 

-.0008 -.0020 

•0014 -.0014 

-.0009 -.0014 

-.0003 -.0026 

-.0043 

• 0001 

-.0070 -.0061 



c 





■p- 

-J 


NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE * 12.0 DEO 
PITCHING FREQUENCY =10.00 HZ <K=. 0?39> PITCHING AMPLITUDE 


B.O DEG 


FILE! 93 (SHEEP • 30.0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

9U 

P 6U 

P 

7U 


A 

• 

A 

8 

A 

8 

A 

B 

A 

8 

A 

8 

A 

B 

1 

.1369 

1.2479 

.1336 

.1937 

.2612 

.0680 

.2736 

.4179 

.2249 

.3742 

.2479 

.9157 

.2489 

.3911 

2 

2.9162 

1.0712 

2.2639 

1.2174 

1.6429 

.6442 

.9830 

.6896 

.6017 

.3361 

.4993 

.4961 

.4112 

.3184 

3 

.0830 

.2263 

.2949 

.0291 

.2099 

.0289 

.0348 

.3080 

.0380 

.2316 

-.0699 

.2818 

-.00B1 

.2145 

4 

.4649 

.6030 

.2863 

.7299 

.3620 

.4968 

-.0900 

.2948 

-.0698 

.1749 

-.1899 

.1313 

-.1133 

.1297 

9 

.0349 

.0619 

. 1440 

-.0239 

.0727 

-.0042 

-.0691 

.0937 

-.0637 

.0442 

-.1168 -.0131 

-.0809 

.0176 

6 

.1198 

.3133 

.0908 

.3979 

.1982 

.2990 

-.0879 

.0896 

-.0604 

.0283 

-.0789 -.0979 

-.0706 

-.0092 

7 

-.0966 

.0933 

.0329 

.0446 

.0296 

.0907 

-.0606 

.0164 

-.0477 

.0017 

-.0334 -.0969 

-.0459 

-.0215 

a 

-.0204 

.1380 

-.0619 

.2346 

.0642 

.2346 

-.0873 

-.0096 

-.0486 

-.0249 

.0048 -.0870 

-.0415 

-.0565 

9 

-.0930 

-.0322 

-.0349 

.0182 

-.0291 

.0277 

-.0299 

-.0926 

-.0047 

-.0394 

.0986 -.0290 

.0189 

-.0483 

10 

-.0143 

.0609 

-.1162 

.0989 

-.0079 

.1987 

-.0273 

-.0304 

-.0030 

-.0144 

.0309 -.0080 

.0137 

-.0244 


H 

P 8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 8 

A 

8 

A 

B 

A 

B 

A 

8 

A 

B 

1 

.2097 .3901 

.2132 

.3963 

.1301 

.4229 

.0469 

.4495 

-.1173 

.3815 

-.1141 

.3827 

2 

.2265 .3489 

.0340 

.2443 

-.0947 

.1544 

-.2234 

.0649 

-.1857 

-.1022 

-.1497 

-.0754 

3 

-.0932 .1927 

-.1129 

.0485 

-.1072 

-.0181 

-.1015 

-.0847 

.0204 

-.0675 

.0264 

-.0276 

4 

-.1281 .0318 

-.0849 

-.0456 

-.0283 

-.0778 

.0283 

-.1099 

.0573 

.0023 

.0240 

.0127 

5 

-.057? -.0224 

.0196 

-.0409 

.0394 

-.0294 

.0593 

.0017 

-.0164 

.0374 

-.0126 

.0267 

6 

-.0341 -.0480 

.0360 

-.0077 

.0305 

.0016 

.0249 

.0109 

-.0155 

-.0036 

-.0219 

-.0008 

7 

-.0113 -.0269 

-.0021 

.0274 

-.0012 

.0278 

-.0003 

.0283 

-.0100 

-.0102 

-.0072 

-.0102 

8 

.0071 -.0636 

-.0121 

-.0302 

-.0107 

-.0148 

-.0094 

.0007 

,0060 

-.0069 

.0016 

-.0052 

9 

.0479 -.0049 

.0253 

.0035 

.0117 

.0031 

-.0020 

.0027 

-.0001 

.0022 

-.0015 

-.0008 

10 

.0149 -.0040 

-.0040 

-.0013 

-.0023 

.0031 

-.0007 

.0076 

-.0055 

.0010 

.0016 

-.0025 


H 

P 

1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 

6L 

P 

7L 

P 

BL 


A 

8 

A B 

A 8 

A 8 

A 8 

A 

8 

A 

8 

A 

8 

1 

.0163 

.4500 

.0144 -.2057 

-.0055 -.4479 

-.0353 -.4897 

-.1119 -.3285 

-.1142 

-.1662 

-.1329 

.0004 

-.1428 

.1860 

2 

-.0201 

.1045 

-.1290 -.0359 

-.0930 -.0635 

-.0489 -.0651 

-.0306 -.0479 

-.0217 

-.0532 

-.0469 

-.0568 

-.0990 

-.0836 

3 

-.0580 

.1050 

-.0399 .0433 

-.0001 .0110 

.0083 -.0024 

.0093 -.0063 

.0137 

-.0051 

.0173 

-.0110 

.0273 

-.0029 

4 

-.006? 

.0289 

.0014 .0048 

.0113 -.0023 

.0094 -.0008 

.0052 -.0030 

• 0065 

.0002 

.0065 

.0006 

.0041 

.0041 

5 

-.0070 

-.0039 

-.0036 -.0050 

-.0003 -.0034 

-.0039 -.0015 

-.0050 .0025 

-.0044 

.0027 

-.0029 

.0073 

-.0041 

.0106 

6 

.0050 

.0103 

.0091 -.0022 

.0024 -.0022 

.0018 -.0031 

.0003 -.0019 

-.0007 

-.0026 

-.0055 

-.0024 

-.0115 

-.0058 

7 

-.0082 

.0041 

-.0022 -.0005 

.0015 -.0016 

.0001 -.0008 

.0003 -.0019 

• 0011 

-.0020 

.0004 

-.0046 

.0041 

-.0096 

8 

-.0031 

.0001 

-.0004 -.0027 

-.0006 -.0013 

.0005 .0000 

.0006 .0007 

.0004 

.0013 

.0025 

.0006 

.0058 

.0019 

9 

.0004 

-.0036 

-.0003 -.0003 

.0013 -.0011 

-.0016 -.0012 

-.0007 .0014 

-.0003 

.0002 

-.0003 

.0010 

-.0006 

.0027 

10 

,0037 

.0024 

.0011 .0008 

-.0002 -.0002 

.0005 .0002 

.0006 .0000 

-.0003 

.0005 

.0004 

.0009 

-,0008 

.0013 



NACA 0012 AIRFOIL 


HACH NUMBER ■ .40 MEAN INCIDENCE » 12.0 DEO 
PITCHING FREQUENCY ‘10.00 HZ <K=.0939) PITCHING AMPLITUDE • 8.0 DEG 


■O' 

00 


FILE! 18 (SHEEP > .0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 


1 

2 

3 

4 
3 
6 

7 

8 
9 

10 


H 


1 

2 

3 

4 
3 
A 

7 

8 
.9 
10 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7816 

3.0 

.7680 

353.3 

.3493 

47.2 

.4263 

64.4 

.4001 

84.5 

.4474 

76.6 

.3813 

83.0 

1.3384 

89.0 

1.3720 

83.5 

.9359 

87.1 

.7025 

60.5 

.5246 

64.3 

.4878 

47.0 

.3969 

60.3 

.6422 

86.3 

.6483 

84.0 

.4892 

109.7 

.3270 

76.4 

.2273 

86.0 

.2274 

64.6 

.2122 

79.4 

.3024 

76.6 

.4116 

62.4 

.3937 

79.4 

.2954 

28.8 

.2211 

38.6 

.2178 

3.6 

,1914 

19.3 

.3378 

45.3 

.3740 

38.6 

.3128 

39.6 

.2340 

358.6 

.1567 

16.5 

.1443 

337.7 

.1127 

7.1 

.2148 

336.0 

.0938 

337.8 

.1112 

23.3 

.1338 

308.1 

.0948 

338.2 

.1024 

287.4 

.0976 

330.5 

.0627 

337.4 

.0090 

110.9 

.0606 

75.8 

.0723 

295.9 

.0610 

343.3 

.0557 

276.6 

.0626 

319.9 

.0470 

296.3 

.0880 

131.1 

.0368 

89.8 

.0483 

257.8 

.0510 

318.9 

.0317 

244.3 

.0614 

286.4 

.0118 

149.7 

.1040 

87.1 

.0712 

98.2 

.0139 

272.1 

.0309 

331.4 

.0208 

231.7 

.0236 

236.6 

.0407 

31.6 

.0956 

63.4 

.0845 

86.7 

.0137 

301.7 

.0350 

315.0 

.0246 

223.6 

.0206 

277.0 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

c 

P 

3276 

87.2 

.2713 

79.3 

.2620 

40.5 

.3560 

11.9 

.4237 

347.3 

.4858 

346.6 

3604 

51.9 

.2043 

51 .0 

.1113 

19.4 

.1170 

314.0 

.1259 

268.8 

.1211 

267.1 

2225 

40.9 

. 1390 

44.2 

.0823 

4.6 

. 1058 

307.6 

.1038 

277.4 

.0820 

291 .9 

1713 

330.9 

.0955 

330.0 

.0651 

289.0 

.0054 

241.0 

237.7 

.0796 

205.8 

.0583 


0860 

323.8 

.0606 

347.2 

.0333 

296.6 

.0546 

.0545 

193.2 

.0379 

0948 

272.4 

.0768 

275.0 

.0497 

242.2 

.0543 

192.1 

.0567 

141.9 

.0420 

163.5 

0434 

244.2 

.0191 

242.8 

.0264 

191.6 

• 0434 

171.4 

.0472 

93.4 

.0355 

106.2 

0473 

222.2 

.0332 

237.0 

.0194 

175.9 

.0370 

124.0 

.0307 

43.6 

.0205 

61.8 

0219 

177.7 

.0123 

133.3 

.0183 

123.8 

.0270 

110.0 

.0271 

14.0 

.0207 

36.3 

0168 

182.1 

.0083 

278.6 

.0088 

38.1 

.022? 

56.4 

.0152 

317.4 

.0140 

332.1 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

I 

.3293 

7.6 

.2048 

188.6 

.7563 

193.0 

.3913 

196.6 

.2758 

218.0 

.1822 

244.7 

• 1874 

298.8 

.3379 

327.0 

2 

.0679 

2.3 

.0907 

231 .0 

. 1507 

244.1 

.0701 

208.0 

.0538 

208.3 

.0496 

198.1 

.0561 

224.8 

.0817 

230.2 

3 

.0615 

21.3 

.0423 

307.0 

• 0663 

276.6 

.0244 

231.8 

.0223 

249.3 

.0236 

235.2 

.0305 

262.7 

.0451 

236.0 

4 

.0436 

29.6 

.0141 

46.4 

• 0276 

149.8 

.0195 

129.6 

.0208 

158.9 

.0219 

146.9 

.0271 

184.0 

.0397 

177.2 

3 

.0329 

6.0 

.0021 

256.6 

• 0162 

198.3 

.0087 

156.6 

.0075 

167.5 

.0093 

136.8 

.0140 

169.8 

.0232 

148.2 

6 

.0212 

306.7 

.0078 

307.2 

.1430 

27.5 

.0102 

31.2 

.0110 

79.3 

.0121 

60.0 

.0185 

150.6 

.0254 

96.3 

7 

.0049 

283.4 

239.3 

.0038 

241.3 

♦ 0056 

274.5 

.0029 

238.1 

.0044 

325.6 

.0059 

325.3 

.0100 

42.4 

.0207 

24.3 

8 

.0069 

.0014 

178.0 

• 0042 

78.8 

.0013 

348.7 

.0011 

21.2 

.0022 

317.4 

.0055 

17.4 

.0122 

335.9 

9 

.0058 

146.3 

.0028 

159.4 

.0037 

254.0 

.0023 

201.2 

.0022 

284.5 

.0037 

255.3 

.0068 

331 .6 

.0130 

294.7 

10 

.0038 

86.3 

.0031 

69.8 

.0022 

202.3 

.0020 

135.1 

.0016 

211.6 

.0026 

186.2 

.0043 

271.8 

.0093 

228.8 


1 




yo 


NACA 0012 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE = 12.0 DEO 
PITCHING FREQUENCY =10.00 HZ <K=.0939> PITCHING AMPLITUDE 


FILE! S3 (SHEEP • 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANOLES (P> 


H 


1 

2 

3 

4 

5 

6 
7 
B 
9 

10 


H 


p 

1U 

P 

2U 

P 

3U 

p 

4U 

P 

5U 

P 

4U 

P 

7U 

c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.2332 

4.4 

.2333 

34.4 

.2700 

75.4 

,4993 

33.2 

.4343 

31.0 

.5722 

23.7 

.4434 

32.4 

2.7347 

44.9 

2.3701 

41.7 

1.7444 

48.4 

1.2007 

35.0 

.4892 

40.8 

.7010 

43.0 

.5200 

52.2 

.2411 

20.1 

.2954 

83. 1 

.2119 

82.2 

.3100 

4.5 

.2347 

9.3 

.2902 

344.2 

.2147 

357.8 

.7414 

37.4 

.7840 

21.4 

.5829 

38.4 

.3083 

343.0 

. 1848 

339.4 

.2273 

305.3 

.1722 

318.9 

.0709 

29.1 

.1440 

99.4 

.0728 

93.3 

.0844 

309.5 

.0775 

304.7 

.1175 

243.4 

.0824 

282.3 

.3340 

20.3 

.4008 

7.3 

.3587 

33.5 

.1255 

313.5 

.0447 

295.1 

.0978 

233.7 

.0712 

242.6 

.0777 

313.3 

.0352 

34.1 

.0548 

24.8 

.0428 

285.1 

.0477 

272.1 

.0454 

210.4 

.0303 

244.7 

.1393 

331.4 

.2425 

345.3 

.2433 

15.3 

.0875 

244.3 

.0544 

243.2 

.0871 

174. 8 

.0701 

216.3 

.0420 

23B.7 

.0393 

297.3 

.0374 

317.8 

.0383 

205.9 

.0357 

187.3 

.0437 

113.1 

.0519 

158. 4 

.0422 

344.7 

.1324 

310.4 

.1389 

357.3 

,0408 

221.9 

.0147 

191.9 

.0319 

104.5 

.0280 

150.6 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 



c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 



I 

• 4429 

28.3 

.4500 

28.3 

.4424 

17.1 

.4519 

6.0 

.3991 

342.9 

.3993 

343.4 

2 

• 4156 

33.0 

.2466 

7.9 

.1813 

328.5 

.2326 

286.2 

.2119 

241.2 

. 1676 

243.3 

3 

• 1789 

328.6 

.1229 

293.3 

. 1087 

260.4 

.1322 

230.1 

.0703 

163.2 

.0382 

136.3 

4 

.1320 

284.0 

.0964 

241.7 

.0828 

200.0 

.1135 

165.6 

.0374 

87.7 

.0272 

62.0 

5 

.0621 

248.8 

• 0640 

162.2 

.0493 

126.9 

.0593 

88.3 

.0409 

336.3 

.0295 

334.7 

6 

.0600 

216.9 

.0369 

102.1 

.0305 

87.0 

.0272 

66.3 

.0159 

256.8 

.0219 

247.9 

7 

.0292 

202.9 

.0275 

353.7 

.0279 

357.5 

.0283 

359.3 

.0143 

224.3 

.0125 

213.3 

a 

.0640 

173.6 

.0325 

201.8 

.0183 

216.0 

.0094 

274.1 

.0091 

139.0 

.0055 

163.2 

9 

.0477 

95.8 

.0256 

82.1 

.0121 

75.1 

.0034 

322.9 

.0022 

357.3 

.0017 

242.8 

10 

• 0154 

105.0 

.0042 

251.8 

.0039 

323.0 

.0076 

354.9 

.0055 

280.0 

.0030 

147.7 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 3L 

P 6L 

P 7L 


C P 

C P 

C P 

C P 

C P 

C P 

C P 


1 

.4303 

2.1 

.2062 

176.0 

.4479 

180.7 

.4910 

184.1 

.3470 

198.8 

.2017 

214.3 

.1329 

270.2 

.2345 

322.3 

2 

.1064 

349.1 

.1339 

234.4 

.1126 

235.7 

.0814 

216.9 

.0569 

212.6 

.0574 

202.2 

.0736 

219.5 

.1023 

213.2 

3 

.1199 

331 . 1 

.0589 

317.4 

.0110 

339.3 

.0087 

106.3 

.0112 

124.0 

.0146 

110.5 

.0205 

122.4 

.0273 

96.1 

4 

.0298 

346.6 

.0050 

16.0 

.0115 

101.3 

.0095 

94.8 

.0060 

119.7 

.0065 

88.0 

.0065 

84.4 

.0058 

44.6 

3 

.0080 


.0062 

216.0 

.0034 

184.5 

.0042 

248.3 

.0056 

296.6 

.0052 

301.2 

.0079 

338.3 

.0114 

339.0 

6 

.0114 

.0094 

103.4 

.0032 

132.7 

.0036 

149.1 

.0019 

171.4 

.0027 

195.6 

.0060 

246.4 

.0129 

243.3 

7 

.0092 

296.8 

.0023 

258.1 

.0022 

136.4 

.0008 

172.6 

.0019 

172.5 

.0023 

151.2 

.0046 

174.8 

.0105 

154.8 

8 

.0031 

271.9 

.0028 

188.0 

.0014 

204.7 

.0005 

87.1 

.0010 

41.4 

.0014 

16.1 

.0026 

76.1 

.0061 

72.3 

9 

.0036 

174.1 

.0004 

219.3 

.0017 

129.2 

.0020 

232.4 

.0016 

334.2 

.0004 

303.1 

.0010 

342.2 

.0028 

347.6 

10 

.0044 

57.5 

.0013 

51.8 

.0003 

219.4 

.0005 

72. 1 

.0006 

86.1 

.0006 

330. 1 

.ooio 

26.3 

.0015 

326.5 



NACA 0012 AIRFOIL 


MACH NUMBER - .40 MEAN INCIDENCE > 1S.0 DEO 
PITCHING FREQUENCY » 4.00 HZ <K=.0373) PITCHING AMPLITUDE • 8.0 DEO 


FILE! 10 < SHEEP • .0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

P 

4U 

p 

5U 

P 

6U 

P 

7U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

i 

rn -:T»« 

.4174-1.7469 
.7710 .1240 


-1.3312 

-.0678 

.2871 

-.0268 

-.8461 

-.0433 

.2293 

-.0913 

-.5793 

-.0515 

.2932 

-.0765 

-.5073 

-.0744 

.2403 

-.0344 

-.4438 

-.0630 

3 

.2943 -.4537 

.2447 

-.5021 

.1002 

-.3906 

.0931 

-.3955 

.0617 

-.2498 

.1169 

-.2093 

.0853 

-.1412 

4 

-.1990 -.2100 

-.3090 

-.2479 

-.3512 

-.2655 

-.2113 

-.2512 

-.1814 

-.1581 

-.1438 

-.2022 

-.1463 

-.1344 

3 

-:?. 7 2 2 l 

-.1328 

.2209 

-.1319 

.0068 

-.0854 

-.1014 

-.0738 

-.0506 

-.0372 

-.0389 

-.0233 

::?o 3 2§ 

6 

-. 1619 

-.0895 

-.2005 

-.0905 

-.0699 

-.1517 

-.0867 

-.1205 

-.0280 

-.1343 

-.0482 

7 

-.1300 -.0069 

-. 1800 

.0930 

-.2077 

.1235 

-.1319 

-.0438 

-.0953 

-.0175 

-.0872 

-.0373 

-.0683 

-.0134 

B 

-.0603 -.0273 

-.0382 

.0551 

-.0229 

.0721 

-.0351 

-.0305 

-.0234 

-.0273 

-.0101 

-.0477 

-.0217 

-.0342 

9 

-.1131 -.0923 

-.0437 

-.1103 

-.1003 

.0332 

-.0930 

-.0203 

-.0667 

.0090 

-.0532 

-.0324 

-.0508 

-.0236 

10 

.0179 -.0014 

.0278 

.0378 

.0585 

.0912 

-.0412 

.0289 

-.0299 

.0298 

-.0315 

.0111 

-.0201 

.0160 

H 

P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 



A 

B 

A 

B 

A 

a 

A 

B 

A 

B 

A 

B 


1 

.2203 

-.3662 

.1660 

-.1281 

.0949 

• 1 1 94 

.0277 

.3668 

-.0183 

.4905 

-.0108 

.3329 


2 

.0147 

-.0648 

.0500 


.0647 

.0037 

.0794 

.0429 

.0533 

.0735 

.0696 

.0759 


3 

.0904 

-.1164 

.0635 

.0188 

-.0042 

-.0258 

.0615 

-.0395 

.0573 

-.0212 

.0436 


4 

-.0397 

-.1301 

.0145 

-.0752 

.0291 

-.0212 

.0437 

.0327 

.0223 

.0484 

.0266 

.0502 


3 

-.0048 

-.0332 

.0146 

-.0314 

.0120 

-.0193 

.0095 

-.0072 

.0205 

-.0003 

.0207 

-.0026 


6 

-mi 

-.0940 

.0337 

-.0458 

-.0320 

.0310 


.0283 

.0400 

-.0046 

.0247 

-.0097 

.0242 


7 

-.0313 

.0043 

.0136 

.0228 

-.0031 

.0334 

.0101 

.0204 

-.0011 


a 

.0108 

-.0335 

.0168 

-.0127 

.0078 

.0008 

-.0013 

.0143 

-.0057 

-.0038 

-.0068 

-.0088 


9 

-.0216 

-.0370 

.0020 

-.0272 

.0142 

-*.0149 

.0264 

-.0026 

.0195 

.0210 

.0198 

.0106 


10 

-.0149 

-.0057 

-.0047 

-.0116 

-.0044 

-.0050 

-.0040 

.0015 

-.0031 

-.0144 

-.0057 

-.0177 



H 

P 1L 

P 2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0390 .2461 

-.0174 .0019 

-.0789 

-.2838 

-.0548 

-.1568 

-.0389 

-.0539 

-.0560 

.0627 

-.0434 

.1971 

-.0438 

.3778 

2 

.0284 .0212 

-.0226 -.0021 

-.0539 

-.0129 

-.0203 

-.0114 

-.0081 

-.0067 

.0001 

-.0005 

.0099 

.0110 

.0289 

.0393 

3 

.0283 -.0382 

-.0038 .0035 

-.0294 

• 0500 

-.0202 

.0273 

-.0123 

• 0264 

-.0111 

.0236 

-.0065 

.0266 

-.0127 

.0311 

4 

-.0157 -.0306 

.0081 .0009 

.0228 

.0169 

.0067 

• 0115 

.0058 

.0084 

.0040 

.0104 

.0075 

.0133 

.0078 

.0303 

3 

-:8?iJ ::8I2S 

.0029 -.0047 
-.0008 -.0019 

-.0004 

.0025 

-.0022 

.0042 

-.0003 

.0053 

.0001 

• 0062 

.0048 

.0062 

.0097 

.0078 

6 

.0048 

• 0084 

• 0004 

.0052 

• 0006 

.0032 

-.0006 

• 0036 

-.0010 

.0050 

-.0066 

• 00B2 

7 

-.0107 -.0034 

.0009 -.0008 

.0113 

.0002 

.0021 

.0032 

.0028 

.0029 

• 0024 

• 0041 

.0061 

.0043 

.0080 

.0080 

8 

-.0038 -.0056 

-.0015 -.0013 

-.0002 

*0028 

-.0001 

.0018 

.0006 

• 0015 

.0005 

.0006 

.0010 

- .0004 

.0009 

-.0038 

9 

-.0092 -.0034 

-.0010 .0006 

• 0030 

.0055 

-.0002 

.0039 

.0009 

.0039 

.0006 

.0046 

• 0041 

.0051 

.0046 

.0098 

10 

-.0014 -.0011 

-.0017 -.0013 

-.0031 

.0005 

-.0011 

.0004 

-.0006 

• 0011 

-.0004 

• 0012 

.0007 

.0006 

.0026 

-.0040 


i 
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NACA 0012 AIRFOIL 

NACH NUMBER « .40 MEAN INCIDENCE « 13.0 DEO 
PITCHING FREQUENCY = 4.00 HZ (K-.0373) PITCHING AMPLITUDE 


8.0 DEO 


FILE! 67 (SHEEP ■ 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.070? -.7820 

.0822-1.3938 

.0793-1.2374 

.1346 

-.4805 

.1233 

-.0956 

.1613 

.0270 

.1624 

.0383 

2 

1.6944 .1863 

1.1867 

.1353 

.9480 

.0970 

.9354 

.0955 

.6289 

.0175 

.6736 

.0761 

.5132 

.0477 

3 

• 2994 -.7785 

.3736 

-.9358 

.2156 

-.8378 

.2019 

-.2221 

.1255 

-.0172 

.1268 

.0797 

-m 

.0654 

4 

-.2325 .0310 

-.4336 

-.0608 

-.3145 

-.0333 

.0392 

.0360 

.0833 

.0208 

.0987 

.0342 

.0038 

3 

.0730 -.2224 

.0259 

-.2433 

. 0686 

-.2902 

.0469 

-.1 101 

.0398 

-.0019 

.0476 

.0483 

.0537 

.0489 

4 

-.2943 -.0035 

-.3982 

-.1159 

-.4019 

-.1006 

-.0232 

.0010 

.0200 

.0263 

.0403 

.0417 

.0376 

.0263 

7 

-.083? -.0331 

-.1674 

-.0456 

-.0816 

.0384 

-.0312 

-.0673 

-.0214 

-.0083 

-.0105 

.0105 

.0021 

.0199 

0 

-.2398 -.0401 

-.2601 

-.1336 

-.2707 

-.0939 

-.1037 

-.0637 

-.0281 

.0023 

.0018 

.0132 

.0036 

.0099 

9 

-.0843 -.0728 
-.0732 -.0866 

-.1162 

-.1024 

-.1121 

.0604 

-.0287 

-.1105 

-.0333 

-.0617 

-.0132 

-.0542 

-.0151 

-.0392 

10 

-.0473 

-.1219 

-.0446 

-.054? 

-.0452 

-.0826 

.0157 

-.0292 

.0451 

-.0224 

.0318 

-.0232 

H 

P 

8U 

P 

?U 

P10U 

PI 

1U 

P12U 

P13U 


A 

B 

A 

B 

A 

8 

A 

B 

A 

B 

A 

B 


1 

.1844 

.0315 

.1782 

.0655 

.1307 

.2737 

.0832 

.4818 

-.0088 

.3433 

-.0083 

.5414 


2 

.3983 

.1079 

.1774 

.1023 

.0709 

.0860 

-.0356 

.0696 

-.1078 

.0163 

-.0831 

.0018 


3 

.0303 

.0464 

.0039 

.0088 

-.0235 

.0446 

-.050? 

.0805 

-.0543 

.0368 

-.0136 

.0381 


•4 

.0841 

-.0042 

.0249 

-.0094 

.0128 

-.0057 

.0007 

-.0020 

-.0003 

-.0218 

-.0143 

-.0142 


3 

.0480 

.0408 

.0120 

.0124 

-.0098 

.0321 

-.0316 

.0518 

-.0145 

.0175 

.0019 

.0080 


6 

.0349 

.0093 

.0340 

-.0220 

.0089 

-.0141 

-.0161 

-.0062 

-.0047 

-.0060 

-.01 18 

-.0010 


7 

.0288 

.0391 

.0394 

.0291 

.0113 

.0203 

-.016? 

.0113 

-.0136 

.0031 

-.0060 

-.0022 


8 

.0063 

.0207 

.0198 

.0263 

.0069 

.0078 

-.0061 

-.0108 

-.0036 

-.0140 

-.0058 

-.0083 


9 

.0073 

-.0144 

.0034 

.0346 

.0020 

.0188 

.0007 

.0031 

-.0052 

.0003 

-.0048 

-.0002 


10 

.0184 

.0008 

-.0187 

.0238 

-.0112 

.0081 

-.0038 

-.0076 

-.0001 

-.0144 

-.0037 

-.0143 



H 

P 

1L 

P 

2L 

P 

3L 

P 4L 

P 5L 

P 

6L 

P 7L 

P 8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

A 

B 

1 

-m 


-.0108 

.0235 

-.0149 

-.1900 

-.0311 -.2579 

-.0373 -.1503 

-.0430 

-.0090 

-.0368 .1415 

-.0364 

.3333 

j 

-.0294 

-.0022 

-.0632 

-.0209 

-.0638 -.0235 

-.0406 -.0191 

-.0370 

-.0171 

-.0470 -.0127 

-•06*8 -.01*6 

3 

.0397 

-.0007 

-.0034 

.0237 

-.0083 

.0139 

-.0111 

.0148 

-.0072 

.0120 

-.0079 

.0122 

-.0058 .013? 

-.0080 

• 0186 

4 

.0244 

.0076 

.0105 

.0161 

.0022 

.0062 

.0021 

.0013 

-.0015 -.0027 

-.0035 

-.0032 

-.0075 -.0048 

-.0128 -.010? 

3 

.0207 

-.0213 

.0015 

.0003 

-.0028 

.0001 

-.0023 -.0003 

- .002* 

.0006 

-.0019 

-.0002 

-.0022 .0001 

.0003 

• 000* 

6 

.0011 

-.0164 

.0023 

.0004 

.0016 

.0005 

-.0003 

.0018 

,0002 

.0019 

-.0004 

.0009 

-.0013 -.0001 

-.0040 -.0034 

7 

.0031 

-.0114 

-.0002 

.0008 

.0000 

-.0014 

-.0006 -.0014 

-.0019 -.0016 

-.0018 

-.0027 

-.0030 -.0025 

-.0031 -.0036 

8 

-.0127 

-.0176 

-.0043 

-.0027 

-.0002 

-.0017 

.0011 -.0002 

.0016 -.0006 

.0019 

-.0011 

.0020 -.0030 

.0029 -.0073 

9 

-.0071 

-.0206 

-.0004 

-.0010 

.0002 

.0003 

.0003 -.0000 

-.0000 -.0007 

-.0002 

-.0005 

-.0007 -.0001 

-.0010 -.0004 

10 

-.0037 

-.0186 

-.0006 

.0005 

.0004 

.0011 

.0008 

.0009 

.0015 -.0001 

.0021 

-.0006 

.0021 -.0034 

.0043 -.0073 



NACA 0012 AIRFOIL 






MACH NUMBER * .40 

MEAN INCIDENCE 

■ 15.0 

DEG 








PITCHING FREQUENCY « 4 

.00 HZ <K> 

.0373) 

PITCHING AMPLITUDE » 

8.0 DEG 




file: 

to (SHEEP - 

.0) 


















FOURIER AMPLITUDES 

<C> AND PHASE 

ANGLES < 

(P> 





h 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

p 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

l 

1.0908 

149.3 

1.7961 

166.6 

1.3723 

165.9 

.8934 

161.3 

.6231 

138.4 

• 5869 

149.8 

.5047 

131.6 

2 

1.1464 

83.5 

.780? 

80.9 

.2778 

104.1 

.0511 

211.6 

.1050 

240.6 

.1067 

223.8 

.0718 

208.6 

3 

.341? 

146.9 

.3586 

154.0 

.5991 

170.4 

.4063 

166.8 

.2768 

167.1 

.2397 

130.8 

.1650 

148.7 

4 

.2893 

223.3 

.3962 

231.3 

.4403 

232.9 

.3283 

220.1 

.2406 

228.9 

.2481 

215.4 

.2128 

223.3 

5 

6 

.0837 

.1946 

329.5 

234.6 

.2686 

.1830 

325.3 

241.1 

.1521 

.2200 

272.5 

245.7 

.1326 

.1671 

UVA 



.0697 

.1374 

nu 


m:i 

7 

. 1502 

267.4 

.2026 

297.3 

.2416 

300.7 

.138? 

251.6 

.0971 

259.6 

.0950 

246*7 

.0700 

257.3 

8 

.0661 

243.7 

.06 70 

323.3 

.0757 

342.4 

.0465 

229.0 

.0360 

220.5 

.0488 

192.0 

.0405 

212.4 

? 

. 1439 

230.8 

.1186 

201.6 

. 1063' 

287.4 

.0951 

257.7 

.0673 

277.7 

.0623 

238.7 

.0560 

243.1 

10 

.0179 

94.4 

.0470 

36.3 

.1084 

32.7 

.0503 

305.1 

.0422 

315.0 

.0334 

289.4 

.0257 

308.5 


H 

p 

8U 

P 

?U 

P10U 

P11U 

PI 

2U 

P13U 


c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

C 

P 

1 

.4275 

148.9 

.2097 

127.6 

. 1537 

39.1 

.3678 

4.3 

.4909 

357.8 

.5330 

358.8 

2 

.0664 

167.2 

.0613 

125.3 

.0648 

86.7 

.0902 

6 1,6 

.0919 

37.0 

.1030 

42.5 

3 

.1474 

142.2 

.0945 

137.8 

.0193 

102.7 

.0667 

337.2 

• 0696 

325.4 

.0485 

334.0 

4 

.1553 

194.8 

.0766 

169.0 

.0361 

126.1 

.0546 

53.2 

• 0S33 

24.7 

.0569 

27.9 

5 

.0336 

188.2 

.0346 

155.1 

.0227 

148.1 

.0119 

127.3 

.0203 

90.8 

.0209 

97.2 

6 

.0964 

167.1 

.0569 

143.6 

.0312 

93.3 

.0490 

35.3 

.0251 

349.5 

.0260 

338.2 

7 

.0483 

229.3 

.0323 

172.3 

.0230 

143.8 

.0234 

102.5 

• 0349 

73.2 

.0204 

93.1 

8 

.0352 

162.1 

.0210 

127.0 

,0078 

84.1 

.0143 

354.9 

.0068 

236.7 

.0111 

217.5 

9 

.0428 

210.3 

.0273 

175.9 

.0206 

136.4 

.0265 

95.5 

.0286 

42.8 

.0225 

61.9 

10 

.0178 

251.3 

.0125 

202.0 

.0067 

220.8 

.0043 

290.3 

• 0147 

192.0 

.0186 

197.8 


H 

P 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


c 

P 

c 

p 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

1 

.2530 

13.5 

.0175 

276.1 

.2965 

195.4 

. 1661 

199.2 

.0798 

227.6 

.0841 

318.3 

.2018 

347.6 

.3806 

353.1 

2 

.0354 

53.3 

.0227 

264.8 

.0555 

256.5 

.0232 

240.6 

.0105 

230.3 

.0005 

166.5 

• 0148 

42.2 

.0490 

36.2 

3 

.0647 

154.1 

.0068 

301.3 

.0580 

329.6 

.0339 

323.5 

.0291 

335.1 

.0261 

334.8 

• 0274 

346.2 

.0336 

337.8 

4 

.0344 

207.1 

.0082 

83.4 

.0284 

53.5 

.0133 

30.3 

.0102 

34.5 

.0112 

21.1 

.0172 

25.9 

.0313 

14.4 

5 

.0134 

164.6 

.0055 

148.4 

.0025 

351.0 

.0047 

332.6 

.0054 

356.5 

.0062 

1.2 

• 0078 

37.7 

.0125 

51.5 

6 

.0220 

210.9 

.0021 

203.5 

.0097 

29.8 

.0053 

4.1 

.0033 

10.9 

.0036 

350.0 

.0050 

349.1 

.0105 

320.9 

7 

.0112 

252.1 

.0012 

131.6 

.0113 

88.9 

.0038 

32.5 

.0041 

43.4 

.0048 

29.7 

.0073 

54.7 

.0113 

45.2 

8 

.0068 

213.9 

.0020 

228. 1 

.0028 

356.0 

.0018 

355.3 

,0016 

22 . 2 

.0008 

40.0 

.0011 

110.5 

.0040 

166.2 

9 

:8m 



300.4 

.0062 

28.5 

.0039 

357.5 

.0040 

12.7 

.0046 

7.0 

.0063 

38.6 

.0108 

25.4 

10 

231.6 

.0031 

279.2 

.0012 

288. 7 

.0013 

331.4 

.0012 

342.4 

• 0009 

51.5 

.0048 

146.6 


r 


r 



r 


f 


I 


m 

OJ 


NACA 0013 AIRFOIL 

MACH NUMBER « .40 HEAN INCIDENCE « 13.0 DEQ 
PITCHINO FREOUENCr > 4.00 HZ <K*.0373> PITCHING AMPLITUDE 


8.0 DEO 


FILES 67 (SUEEP • 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.7839 

174.2 

1.3979 

177.1 

1.2400 

176.3 

.3048 

162.2 

.1360 

127.8 

.1633 

80.3 

.1669 

76.7 

2 

1.7047 

83.7 

1.1944 

83.3 

.9329 

84.2 

.9403 

84.2 

.6292 

88.4 

.6798 

83.6 

.5134 

84.7 

3 

.8341 

139.0 

1.0076 

138.2 

.8650 

163.6 

.3001 

137.7 

.1267 

97.8 

.1498 

57.8 

.1137 

34.9 

4 

.2343 

277.6 

.4577 

262.4 

.3162 

264.0 

.0692 

58.7 

.0858 

76.0 

.1045 

70.9 

.0820 

87.3 

3 

.2347 

161.4 

.2446 

173.9 

.2982 

166.7 

.1196 

136.9 

.0398 

92.7 

. 067B 

44.6 

.0741 

48.7 

6 

.2943 

269.3 

.4147 

253.8 

.4143 

233.9 

.0232 

272.4 

.0330 

37.2 

.0379 

44.0 

.0459 

53.1 

7 

8 

:K1? 


-Mtf 

254.8 

242.8 

.0902 

.2863 

293.2 

250.9 

.0744 
. 1217 

204.8 

238.4 

.0229 

.0282 

27416 

.0148 

.0133 

315.2 

7.7 

.0200 

.0105 

2oli 

9 

.1113 

229.3 

.1549 

228.6 

.1273 

298.3 

.1142 

194.6 

.0711 

209.7 

.0537 

193.7 

.0419 

201.0 

10 

.1134 

220.2 

.1307 

201.2 

.0707 

219.1 

.0942 

208.7 

.0331 

151.7 

.0503 

116.4 

.0394 

126.1 

H 


P 

au 

P 

9U 

P10U 

PUU 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.1871 

80.3 

.1899 

69.8 

.3033 

23.5 

.4889 

9.B 

.3434 

339.1 

.3414 

339.1 


2 


.4129 

74.9 

.2049 

60.0 

.1113 

39.5 

.0781 

332.9 

.1090 

278.7 

.0831 



3 


.0683 

47.3 

.0096 

24.1 

.0504 

332.3 

.0952 

327.7 

.0656 

304.1 

.0412 


4 


.0842 

92.9 

.0266 

110.7 

.0140 

114.0 

.0021 

160.3 

.0218 

180.7 

.0202 

223.3 


3 


.0630 

49.6 

.0173 

44.1 

.0336 

343.1 

.0607 

328.7 

.0227 

320.3 

.0082 

13.1 


6 


.0357 

80.4 

.0403 

122.9 

.0167 

147. 7 

.0173 

249.0 

.0077 

218. 1 

.0118 

265.1 


7 


.0486 

36.4 

.0490 

33.6 

.0232 

29.0 

.0204 

304.3 

,0140 

282.7 

.0063 

250.0 


a 


.0216 

16.9 

.0331 

36.9 

.0104 

41.3 

.0124 

209.4 

.0143 

194.5 

.0102 

214.9 


9 


.0161 

133.1 

.0347 

5.6 

.0189 

6.1 

.0032 

11.9 

.0053 

275.1 

.0048 

268.1 


10 


.0184 

87.6 

.0303 

321.9 

.0138 

305.8 

.0085 

206.2 

.0144 

180.2 

.0147 

194.4 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

81 


C 

P 

C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

.4390 

3.9 

.0277 

337.0 

• 1906 

184.3 

.2398 

186.9 

.1548 

194.0 

.0440 

258.2 

.1462 

345.4 

.3332 

353.8 

2 

. 1387 

78.1 

.0294 

265.7 

• 0684 

252.2 

.0687 

248.2 

.0449 

244.8 

.0408 

245.3 

.0487 

234.9 

.0664 

257.3 

3 

.0397 

91.1 

.0240 

351.9 

• 0162 

329.0 

.0185 

323.0 

.0140 

328.9 

.0145 

327.1 

.0169 

339.9 

.0202 

336.7 

4 

.0256 

72.7 

.0192 

33.1 

• 0065 

IV. 6 

,0025 

59.1 

.0031 

208.5 

.0047 

227.5 

.0089 

237.5 

.0168 

229.6 

3 

.0297 

133.9 

.0013 

80.0 

.0028 

272.2 

.0023 

262.0 

.0024 

283.1 

.0020 

263.4 

.0022 

272,7 

.0006 

48.6 

o 

.0163 

176.0 

.0023 

81.2 

• 0016 

71.9 

.0019 

351 . 1 

.0019 

5.6 

• 0010 

333.7 

.0013 

266,4 

.0053 

229.2 

7 

. 0 1 1 B 

165.0 

.0008 

344.0 

.0014 

179.4 

.0015 

202.6 

.0025 

230.5 

.0032 

213.7 

.0040 

230.2 

.0047 

220.8 

8 

.0217 

215.9 

.0051 

237.6 

.0017 

186.9 

.001 1 

102.3 

.0017 

111.3 

.0022 

119.7 

.0036 

146.0 

.0078 

158.5 

9 

.0218 

199.0 

.0011 

200.3 

.0006 

25.1 

.0003 

91.2 

.0007 

180.4 

• 0006 

201.9 

.0007 

264.4 

.0011 

247.3 

10 

• 0190 

191.3 

.0008 

307.7 

.0011 

19.3 

.0012 

41.2 

.0015 

93.9 

.0021 

106.9 

.0040 

147.9 

.0084 

149.4 



Ln 

-C' 


NACA 0012 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE > 13.0 DEO 
PITCHING FREQUENCT = 6.00 HZ <K>.0751> PITCHING AMPLITUDE • 8.0 DEO 


FILE! 11 (SHEEP • .0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

p 

4U 

p 

5U 

P 

4U 

P 7U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

1 

:m 

.3300-1.4028 

.4745- 

-1.2041 

.3448 

-.7124 

.4391 

-.4841 

.4928 

-.4220 

.3808 -.4270 

5 

.7044 

.0425 

.3714 

-.1344 

.2223 

-.0274 

.0700 

-.0544 

.0920 

-.0404 

.1059 -.0781 

3 

.1328 -.8847 

.2995 

-.8434 

.0789 

-.7374 

.3247 

-.4517 

.2044 

-.3712 

.2873 

-.2384 

.2039 -.2030 

4 

.0131 -.3839 

-.0724 

-.3733 

-.1142 

-.3722 

.0880 

-.2313 

.0223 

-.1479 

.0329 

-.1404 

-.0024 -.1324 

3 

.0443 -.1991 

.0804 

-.0877 

-.0280 

-.2101 

.2038 

-.0937 

.1238 

-.0973 

.1348 

-.0344 

.1137 -.0393 

A 

.0333 -.2944 

.0245 

-.1447 

-.0721 

-.1494 

.1002 

-.1311 

-.0077 

-.1235 

.0783 

-.1042 

.0224 -.1044 

7 

-.0190 -.0174 

-.0131 

.0874 

-.0733 

.0230 

.0817 

-.0249 

.0344 

-.0494 

.0374 

-.0084 

.0403 -.0221 

8 

.0332 -.1901 

.1124 

.0314 

-.0041 

-.0103 

.0795 

-.0483 

.0250 

-.0944 

.0777 

-.0341 

.0303 -.0778 

9 

-.0131 -.0013 

-.0043 

.1050 

-.0225 

.0944 

.0138 

-.0111 

.0155 

-.0253 

.0192 

-.0122 

.0109 -.0220 

10 

.0339 -.1249 

.1194 

.0933 

.0427 

.0271 

.0424 

-.0123 

.0134 

-.0342 

.0338 

-.0213 

.0343 -.0498 

H 

P 

8U 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3404 

-.3133 

.2793 

-.0811 

.1874 

.1434 

.0993 

.3723 

-.0249 

.4914 

-.0344 

.3293 

2 

.1344 

-.0348 

.0840 

-.0343 

• 0618 

.0092 

• 0376 

.0527 

-.0013 

.0701 

.0187 

.0493 

3 

.2143 

-.0614 

. 1207 

-.0212 

• 0424 

.0394 

-.0358 

.0999 

-.0814 

.0433 

-.0477 

.0443 

4 

.0484 

-.0874 

.0378 

-.0530 

.0297 

-.0119 

.0217 

.0312 

.0050 

,0309 

.0139 

.0358 

3 

.0987 

.0300 

.0580 

.0127 

• 0203 

.0244 

-.0170 

.0344 

-.0324 

.0238 

-.0123 

.0282 

4 

.0732 

-.0502 

.0411 

-.0343 

• 0376 

.0041 

• 0142 

.0424 

-.0344 

.0317 

-.0134 

.0259 

7 

.0343 

.0210 

.0317 

.0138 

.0141 

.0174 

-.0034 

.0213 

-.0133 

.0104 

-.0090 

.0194 

8 

.0413 

-.0142 

.0321 

-.0072 

• 0260 

.0143 

-.0001 

.0338 

-.0350 

.0079 

-.0231 

.0118 

9 

.0190 

-.0090 

.0203 

.0014 

• 0090 

.0080 

-.0023 

.0144 

-.0082 

.0044 

-.0013 

.0091 

10 

.0383 

.0114 

.0414 

.0113 

.0230 

.0199 

• 0045 

.0284 

-.0304 

.0018 

-.0220 

.0134 


H 

P 

1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 4L 

p 

7L 

P 

8L 


A 

B 

A B 

A B - 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

1 

.1044 

.2444 

-.0243 -.0338 

-.1573 -.4013 

-.1118 -.2273 

-.1374 -.1088 

-.1328 

.0137 

-.1130 

.1471 

-.1189 

.3537 

2 

.0323 

.0198 

-.0110 -.0133 

-.0401 -.0414 

-.0075 -.0314 

.0012 -.0307 

.0073 -.0231 

.0032 

-.0134 

.0038 

.0089 

3 

.0418 

-.0511 

-.0044 .0039 

-.0244 

.0394 

-.0271 

.0073 

-.0235 

• 0121 

-.0277 

.0073 

-.0275 

.0228 

-.0431 

.0244 

4 

.0144 

-.0231 

.0087 .0044 

.0040 

.0172 

-.0024 

.0085 

-.0002 

.0067 

-.0037 

.0070 

-.0025 

.0124 

-.0092 

.0200 

3 



.0014 -.0034 

-.0249 -.0047 

-.0141 -.0075 

-.0158 -.0007 

-.0152 -.0041 

-.0157 

.0044 

-.0193 

.0054 

4 

.0003 .0007 

-.0058 

.0014 

-.0026 -.0000 

-.0034 -.0000 

-.0050 -.0018 

-.0080 

.0037 

-.0149 

.0034 

7 

• 0038 

.0042 

.0007 -.0028 

-.0123 -.0219 

-.0002 -.0082 

-.0066 -.0052 

-.0057 -.0067 

-.0097 

.0009 

-.0145 

-.0024 

8 

.0036 

-.0033 

-.0004 -.0007 

• 0030 

.0075 

.0004 -.0010 

-.0006 -.0024 

.0000 -.0038 

-.0049 

-.0039 

-.0104 

-.0094 

9 

.0000 

-: 88$5 

.*8882 -: 88 o 3 

.0031 -.0025 

.0025 -.0020 

-.0003 -.0032 

.0007 -.0035 

-.0041 

-.0024 

-.0048 

-.0027 

10 

• 0054 

-.0016 

• 0016 

-.0005 -.0015 

-.0015 -.0007 

-.0010 -.0028 

-.0041 

-.0021 

-.0089 

-.0118 



Ln 

Ln 






NACA 

0012 AIRFOIL 









MACH NUMBER * ,40 

NEAN INCIDENCE - 13.0 DEO 







PITCHING FREQUENCY « 8.00 HZ CK 

■ . 0751 ) 

PITCHINO AMPLITUDE ■ 

8.0 DEO 




file: 

77 (SHEEP * 30.0) 















FOURIER COSINE <A> 

AND SINE (B> 

COEFFICIENTS 





h 

P 111 

P 

2U 

P 3U 

P 

4U 

P 5U 

P 

6U 

P 

7U 

A B 

A 

B 

A B 

A 

B 

A B 

A 

B 

A 

B 

i 

.2714-1.0313 

.3686- 

-1.8151 

.2707-1.3567 

.5047 

-.6732 

.3648 -.3041 

.4587 

-.1731 

.3571 

-.1340 

2 

2.0384 .4037 

1.6553 

.5421 

1.2257 .2315 

1.0100 

.3500 

.6764 .1636 

.6720 

.3014 

.3360 

.1600 

1 

:?oU -:S?8 3 3 

.4742 

.0307 

-.7077 

.0688 

.2707 -.7818 
.0161 .0566 

.3208 

.1557 

-.1026 
. 1223 

.1777 .0254 

.1100 .0833 

'MB 

.1674 

.1467 

:bl£ 

:blil 

5 

.0567 -.2685 

.0877 

-.2478 

.0783 -.3242 

.0637 

.0376 

.0417 .0843 

-.0075 

.1522 

.0317 

.1178 

6 

-.0578 -.0337 

-.1674 

-.1176 

-.2374 -.0747 

.0057 

-.0237 

-.0167 .0016 

-.0420 

.0086 

-.0283 

.0124 

7 

-.0385 -.2072 

-.0377 

-.2266 

-.0387 -.1646 

.0366 

-.0628 

-.0025 -.0022 

-.0141 

.0271 

.0132 

.0326 

8 

.0142 -.0681 

-.0066 

-.1252 

-.1847 -.1256 

.0648 

-.0783 

-.0002 -.0581 

.0177 

-.0328 

-.0003 

-.0178 

7 

.0117 -.0857 

.0072 

-.1015 

-.0144 -.0264 

.0807 

-.0185 

.0447 -.0063 

.0277 

.0471 

.0368 

.0240 

10 

-.0363 -.0403 

.0127 

-.0736 

-.1157 -.0503 

.0171 

-.0622 

-.0267 -.0248 

-.0137 

-.0184 

-.0183 

-.0013 


H 

P 

eu 

P 

7U 

P10U 

PI 

1U 

P12U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3231 

-.0287 

.2726 

.1127 

.1888 

.3220 

.0830 

.5310 

-.0710 

.5346 

-.0787 

.3112 

2 

• 3760 

.2003 

.1710 

.1835 

.0336 

.1474 

-.1037 

.1114 

-.1234 

-.0107 

-.0805 

-.0148 

3 

. 1087 

.1336 

.0113 

.0850 

-.0445 

.0681 

-.1004 

.0512 

-.0663 

.0064 

-.0348 

.0212 

' 4 

.0145 

.074? 

-.0313 

.0284 

-.0396 

.0077 

-.047? 

-.0090 

-.0203 

-.0345 

-.0174 

-.0228 

5 

.0011 

.0850 

-.0175 

.0287 

-.0343 

.0047 

-.04V0 

-.0174 

.0072 

-.0263 

.0078 

-.0223 

6 

-.0013 

.0033 

-.0077 

-.0215 

-.0047 

-.0175 

-.0016 

-.0175 

.0100 

-.004? 

.0117 

-.0046 

7 

.0102 

.0332 

.0090 

.0034 

.0016 

-.0102 

-.0057 

-.0238 

.0146 

-.0056 

.0113 

-.0064 

8 

.0177 

.0151 

.0257 

.0088 

.0213 

.0086 

.0167 

.0084 

.0070 

.0031 

.0078 

.0033 

7 

-.0030 

.0405 

-.0086 

.0290 

-.0118 

.0178 

-.0151 

.0065 

-.0000 

-.0027 

.0048 

-.0031 

10 

-.0087 

-.0011 

-.0072 

-.0047 

-.0061 

-.0051 

-.0050 

-.0053 

.0206 

-.0027 

.0124 

-.0006 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 3L 

P 6L 

P 7L 


A B 

A B 

A B 

A B 

A B 

A B 

A B 


1 

.0783 

.4047 

-.0028 

-.0246 

-.0338 

-.2327 

-.0672 

-.3337 

-.1055 

-.2174 

-.1117 

-.0733 

-.1155 

.0705 

-.1234 

.2857 

2 

.1374 

.1037 

-.0305 

.0177 

-.0524 

-.0171 

-.0372 

-.0301 

-.0168 

-.0240 

-.0131 

-.0247 

-.0283 

-.0275 

-.0465 

-.0380 

3 

.0204 

.0387 

-.0113 

.0270 

-.0100 

,0061 

-.0136 

-.0005 

-.0107 

-.0008 

-.0125 

-.0023 

-.0157 

.0028 

-.0210 

.0021 

4 

.0163 

.0327 

.0033 

.0106 

.0010 

-.0033 

.0022 

-.0046 

.0001 

-.0053 

.0010 

-.0085 

-.0031 

-.0132 

.0004 

-.0240 

3 

.0010 

.0070 

.0006 

.0023 

.0013 

-.0033 

.0012 

-.0043 

.0004 

-.0027 

.0017 

-.0030 

.0027 

-.0042 

.0077 

-.0044 

6 

-.0118 

-.0031 

-.0020 

-.0001 

.0031 

.0022 

.0013 

. 001 B 

.0011 

.0007 

.0031 

.0014 

.0053 

-.0003 

.0078 

.0028 

7 

-.0014 

-.0076 

-.0007 

.0005 

.0005 

.0016 

-.0005 

.0007 

-.0007 

.0012 

-.0001 

.0016 

.0016 

.0021 

.0021 

.0046 

8 

.0037 

-.0048 

.0021 

.0006 

-.0001 

.0014 

-.0004 

.0001 

.0001 

-.0003 

.0000 

.0003 

.0006 

.0006 

.0007 

.0030 

7 

.0003 

.0036 

-.0004 

.0012 

.0010 

-.0008 

.0007 

.0003 

.0011 

-.0008 

.0014 

.0002 

.0018 

-.0007 

.0026 

.0010 

10 

-.0062 

-.0047 

-.0003 

-.0002 

.0007 

.0015 

.0004 

.0020 

.0010 

.0014 

.0005 

.0025 

.0035 

.0022 

.0025 

.0072 



NACA 0012 AIRFOIL 


HACH NUMBER • .40 MEAN INCIDENCE » 15.0 DEO 
PITCHING FREQUENCY » B.00 HZ (K*.075l> FITCHINQ AMPLITUDE • B.O DEO 


FILE I 11 (SHEEP * .0) 

FOURIER AMPLITUDES (Cl AND PHASE ANGLES (PI 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.0837 

143.4 

1.6945 

161.1 

1.2961 

158.5 

.9092 

141.6 

.6536 

137.8 

.6488 

130.6 

.3721 

138.3 

2 

.980? 

88.6 

.7037 

86.5 

.3958 

110.2 

.2240 

97.1 

.0887 

128.0 

.1101 

123.3 

.1316 

126.4 

3 

.8998 

170.2 

.9141 

160.9 

.7617 

174.1 

.5373 

144.1 

.4248 

150.9 

.3735 

129.7 

.2891 

134.6 

4 

.3842 

177.7 

.3823 

190.9 

.389? 

197.3 

.2476 

159.2 

.1694 

172.4 

.1689 

161.8 

.1324 

181.1 

2 

:iW 

m: f 

:ii!§ 


.211? 

.1841 

187.6 

203.0 

:?6§1 

U5:i 


iii:? 

.1585 

.1320 

102.3 

143.6 


117.3 

167.8 

7 

.0258 

227.5 

.0888 

350.2 

.0774 

2B8.8 

.0854 

107.0 

.0776 

133.7 

.0582 

98.3 

.0460 

118.8 

B 

.1974 

164.4 

.1167 

74.4 

.0111 

201.8 

.0931 

121.4 

.0997 

163.5 

.095? 

123.8 

.0836 

158.6 

9 

.0132 

264.5 

.1051 

357.6 

.0971 

346.6 

.0177 

128.9 

.0297 

148.3 

.0228 

122.4 

.0243 

153.5 

to 

.1360 

156.7 

.1515 

52.0 

.0506 

57.6 

.0443 

106.1 

.0368 

158.3 

.057? 

111.6 

.0617 

143.8 

H 


P 

8U 

P 

?U 

P10U 

PilU 

PI 

2U 

P13U 




c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.4776 

131.0 

.2910 

106.2 

.2389 

52.5 

.3853 

14.9 

.4921 

356.7 

.3304 

356.3 


2 


.1453 

112.2 

.0926 

111.7 

.0625 

81.5 

.0648 

35.5 

.0701 

359.0 

• 0330 

20.7 


3 


.2312 

110.7 

.1225 

99.9 

.037? 

47.2 

.1061 

340.3 

.1033 

307.8 

• 0818 

324.4 


4 


.1111 

141.9 

.0667 

145.5 

.0320 

111.8 

,0380 

34.8 

.0511 

5.6 

• 0384 

21.1 


5 


.1032 

73.1 

.0394 

77.6 

.0320 

39.8 

.0402 

335.0 

.0401 

306.3 

• 0308 

336.1 


* 


:S3?? 


:83Si 

ni:i 

.0379 

.0226 

51:9 

:831? 

3 4?:§ 

:8i38 

uu 

:85Ti 

m-A 


e 


.0629 

103.0 

.0526 

97.9 

.0297 

61.2 

.0358 

339.9 

.035? 

282.7 

.0260 

297.1 


9 


.0210 

115.3 

.0204 

86.0 

.0121 

48.3 

.0148 

351.2 

.0104 

308.0 

.0092 

350.6 


10 


.0594 

79.0 

.0430 

74.5 

.0304 

49.0 

.0287 

9.0 

.0306 

273.4 

.0258 

301.4 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4!_ 

P 

5L 

p 

6L 

P 

7L 

P 

8L 


c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

1 

.2871 

21.8 

.0444 

216.3 

.4313 

201*4 

• 2533 

206.2 

.1754 

231.7 

.1335 

275.9 

• 202? 

325.3 

.3750 

341.5 

2 

.0561 

69.3 

.0173 

219.7 

.0576 

224.1 

.0323 

193.4 

.0307 

177.7 

.0262 

163.3 

.0159 

168.4 

• 0097 

22.9 

3 

.0660 

140.7 

• 005? 

311.3 

.0465 

328.3 

.0300 

284.2 

.0264 

297.3 

.0287 

284.7 

• 0357 

309.7 

.0524 

300.5 

4 

.0301 

146.6 

.009? 

62.1 

.0177 

13.2 

.0088 

344.0 

.0067 

357.9 

.007? 

331.8 

.0127 

348.6 

• 0220 

335.2 

5 

.0260 

111.0 

.0056 

163.5 

.0277 

256.1 

.0170 

236. 1 

.0158 

266.9 

.0157 

255.0 

• 0169 

292.1 

.0200 

285.8 

6 

.0141 

146.9 

.0007 

23.8 

.0059 

283.6 

.0026 

269.7 

.0034 

269.2 

.0053 

250.6 

• 0086 

294.7 

• 0173 

281.4 

7 

.0056 

42.2 

.002? 

165.9 

.0251 

209.3 

.0082 

181.5 

.0084 

231.7 

.0089 

219.6 

• 0098 

275.5 

.0147 

259.6 

8 

.0064 

146.0 

.0008 

213.9 

.0100 

17.4 

.0011 

156.2 

.0025 

194.2 

.0038 

179.4 

.0079 

240.5 

.0140 

228.0 

9 

.0003 

.9 

.0023 

ISM 

.0040 

128.7 

.0031 

128.5 

.0033 

185.8 

.0036 

169.2 

.0047 

239.1 

.0055 

241.0 

10 

.0060 

113.0 

.0003 

.0023 

315.4 

.0016 

200.1 

.0017 

245.0 

.0029 

199.1 

• 0065 

251.3 

.0148 

216.9 



J L 


1 


1 

J 


Ln 


NACA 0012 AIRFOIL 

, HACH NUMBER » .40 MEAN INCIDENCE » 13.0 DEO 

PITCHING FREQUENCY * 8.00 HZ <K*.0731> PITCHING AMPLITUDE 


8.0 DEG 


FILE! 77 < SHEEP « 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

P 

!U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

4U 

P 

70 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

i 

1.0912 

144.3 

1.8521 

148.5 

1 .3878 

147.9 

.8414 

143.1 

.4749 

129.8 

.4903 

110.7 

.3833 

110.3 

2 

2.07B5 

78.7 

1.7418 

71.9 

1.2515 

78.4 

1.0489 

70.9 

.4959 

74.4 

.7343 

45.8 

.3394 

73.4 

3 

.8792 

139.5 

1.0241 

152.4 

.8273 

140.9 

.3349 

107.7 

.2015 

82.7 

.2417 

49.7 

.2122 

33.3 

4 

.2278 

44.4 

.0755 

24.2 

.0588 

15.9 

.1980 

51.9 

.1380 

52.9 

.1573 

20.9 

.1108 

30.0 

3 

.2744 

148.1 

.2434 

140.3 

.3334 

144.4 

.0740 

59.4 

.0942 

24.4 

. 1523 

354.4 

.1221 

15.2 

4 

.0669 

239.8 

.2057 

234.5 

.2499 

253.9 

.0244 

144.5 

.0148 

275.3 

. 042B 

281 .5 

.0309 

293.7 

7 

.2127 

190.4 

.2297 

189.3 

. 1491 

193.3 

.0727 

149.8 

.0034 

229.4 

.0323 

334.2 

.0352 

22.1 

B 

.0694 

148.2 

.1234 

183.0 

.2235 

235.8 

.1014 

140.4 

.0581 

180,2 

.0374 

151.4 

.0178 

181 . 1 

9 

.0843 

172.1 

.1018 

173.9 

.0301 

208.7 

.0828 

102.9 

.0454 

9B.0 

.0357 

32.3 

.0439 

34.9 

10 

.0343 

222.0 

.0747 

170.3 

.1244 

244.4 

.0444 

144.4 

.0345 

227.1 

.0230 

217.0 

.0183 

244.0 

H 


P 

au 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

F 


1 


.3244 

95.1 

.3134 

48.9 

.3732 

30.4 

.5378 

9.1 

.5423 

350.3 

.5173 

331.2 


2 


.4279 

42.1 

.2308 

43.0 

.1312 

12.8 

.1522 

317.0 

.1259 

245.1 

.0818 

259.4 


3 


.1724 

39.2 

.0857 

7.4 

.0814 

324.8 

.1127 

297.0 

.0448 

275.3 

.0407 

301.4 


4 


.0743 

10.9 

.0423 

312.2 

.0408 

283.7 

.0488 

259. 3 

.0402 

210.7 

.0287 

217.4 


5 


.0830 

.8 

.0347 

323.9 

.0344 

277.8 

.0527 

248.3 

.0273 

144.8 

.0237 

140.4 


4 


.0034 

33B.0 

.0228 

199.9 

.0201 

193.5 

.0174 

185.3 

.0112 

114.2 

.0128 

111.3 


7 


.0347 

14.1 

.0094 

49.2 

.0103 

171.2 

.0245 

193.8 

.0154 

tll.O 

.0129 

119.3 


B 


.0230 

32.8 

.0272 

71.2 

.0230 

48.1 

.0189 

43.7 

.0077 

44.2 

.0085 

47.0 


9 


.0404 

333.8 

.0302 

343.4 

.0214 

324.4 

.0145 

293.4 

.0027 

180.8 

.0057 

123.4 


10 


.0090 

242.9 

.0087 

235.7 

.0080 

230.0 

.0073 

223.3 

.0208 

98.1 

.0124 

92.9 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

4L 

P 

7L 

P 

8L 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4122 

11.0 

.0248 

184.4 

.2354 

188.3 

.3404 

191.4 

. 2435 

205.7 

.1334 

234.7 

.1447 

308.1 

.3114 

334.4 

2 

.1733 

52.4 

.0352 

300.1 

.0557 

250.0 

.0494 

232.3 

.0293 

214.9 

.0281 

207.8 

.0394 

225.8 

.0400 

230.7 

3 

.0440 

27.7 

.0311 

338.7 

.01 17 

301.5 

.0134 

247.8 

.0109 

245.7 

.0127 

259.7 

.0159 

280.1 

.0211 

275.7 

4 

.0343 

24.3 

.0111 

17.3 

.0035 

144.0 

.0051 

154.2 

.0053 

178.9 

.0083 

173.4 

.0134 

193.1 

.0240 

179.0 

3 

.0070 

8.0 

.0024 

15.5 

.0034 

158.0 

.0045 

144.7 

.0029 

172.0 

.0035 

149.9 

.0050 

147.4 

.0109 

114.0 

4 

.0122 

255.5 

.0020 

247.4 

.0038 

54.7 

.0022 

35.8 

.0014 

57.7 

.0034 

44.3 

.0054 

93.5 

.0102 

74.4 

7 

.0078 

190.7 

.0009 

302.1 

.0017 

14.7 

.0009 

322.4 

.0014 

329.4 

.0014 

334.7 

.0024 

34.4 

.0031 

24.4 

8 

.0042 

141.3 

.0022 

75.0 

.0014 

354.2 

.0005 

280.3 

.0003 

154.1 

.0003 

.3 

.0008 

40. B 

.0031 

17.4 

9 

.0034 

3.3 

.0012 

339.9 

.0012 

129.1 

.0009 

74.2 

.0013 

125.0 

.0014 

81.1 

.0020 

111.4 

.0028 

48.2 

10 

.0078 

232.3 

.0004 

234.0 

.0017 

24. 1 

.0021 

10.5 

.0017 

33.5 

.0025 

12.2 

.0041 

57.5 

.0077 

19.2 



U1 

00 


NACA 0012 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE * 13.0 DEO 
PITCHINO FREQUENCY «10. 00 HZ <K*.0935> PITCHINO AMPLITUDE a B.O DEO 


FILE! 12 (SHEEP a .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P tu 

P 

2 U 

P 

3 U 

P 

4 U 

P 

5 U 

P 

6 U 

P 7 U 


A 8 

A 

8 

A 

8 

A 

8 

A 

8 

A 

B 

A 8 

1 

.3108 -.3884 
1 . 106 / -.2693 

. 3434 - 

- 1.1986 

.3944 

-.9329 

.4465 

-.5449 

.3268 

-.3218 

.3824 

-.2617 

.2893 -.2910 

2 

1.0280 

-.1086 

.5700 

-.2330 

.4388 

-.0804 

.2349 

-.1087 

.2579 

-.0653 

.2242 -.1108 

3 

.1337 -.6386 

.2773 

-.7030 

.1320 

-.6632 

.3894 

-.3003 

.2123 

-.2437 

.2834 

-.0939 

.2179 -.1066 

4 

.2002 -.3730 

.2304 

-.4607 

.0499 

-.4178 

• 2344 

-.1409 

.1072 

-.1549 

.1261 

-.0843 

.0609 -.0970 

3 

.1729 -.2302 

.2296 

-.1417 

.0862 

-.2842 

• 2269 

-.0501 

. 1276 

- . 0 B 97 

.1479 

.0006 

.1233 -.0390 

6 

.1991 -.2063 

.1834 

.0331 

.0663 

-.1286 

• 1672 

-.0020 

.0812 

-.0925 

. 1088 

-.0196 

.0549 -.0441 

7 

.0734 -.0601 

.0168 

.1017 

-.0181 

-.0221 

• 1019 

-.0040 

.0693 

-.0507 

.0734 

.0164 

.0303 -.0243 

8 

.1340 .0098 

-.0253 

.2516 

.0287 

.0718 

.0969 

.0476 

.0326 

-.0350 

.0676 

.0084 

.0472 -.0325 

9 

.0079 -.0171 

-.0950 

.1000 

-.0383 

.0951 

• 0286 

.0243 

.0187 

-.0244 

.0372 

.0211 

.0366 -.0100 

19 

.0222 .0218 

-.0903 

.1724 

-.0100 

.1134 

.0077 

.0168 

-.0001 

-.0205 

.0112 

-.0026 

.0113 -.0032 

H 

P 

8U 

P 

9 U 

P10U 

P11U 

PI 2 U 

P 13 U 


A 

8 

A 

8 

A 

B 

A 

8 

A 

8 

A 

8 

1 

.3044 

-.1955 

.2736 

-.0372 

.2006 

.1664 

.1236 

.3700 

-.0382 

.4628 

-.0923 

.3076 

2 

.2237 

-.0336 

.1216 

-.0223 

.0589 

.0345 

-.0038 

.0913 

-.0451 

.0743 

-.0244 

.0509 

3 

.2067 

.0172 

.1429 

.0469 

.0605 

.0770 

-.0219 

. 1071 

-.0733 

.0774 

-.0310 

.0681 

4 

.1008 

-.0423 

.0371 

-.0358 

.0242 

.0078 

.0112 

.0514 

-.0472 

.0416 

-.0217 

.0375 

3 

.1083 

.0734 

.0738 

.0434 

.0215 

.0370 

-.0327 

.0686 

-.0327 

.0163 

-.0243 

.0330 

6 

.0363 

.0136 

.0331 

-.0069 

.0074 

.0138 

-.0204 

.0385 

-.0509 

-.0033 

-.0391 

.0094 

7 

.0444 

.0476 

.0434 

.0181 

.0096 

.0284 

-.0262 

.0387 

-.0330 

-.0187 

-.0307 

-.0068 

8 

.0329 

.0273 

.0446 

.0143 

.0097 

.0147 

' -.0252 

.0131 

-.0216 

-.0196 

-.0168 

-.0029 

9 

.0178 

.0321 

.0239 

.0172 

.0021 

.0224 

-.0197 

.0276 

-.0091 

-.0330 

-.0180 

-.0190 

10 

.0062 

.0135 

.0305 

.0223 

.0009 

.0144 

-.0286 

.0064 

-.0014 

-.0198 

-.0132 

-.0064 


H 

P 

1 L 

P 

2 L 

P 3 L 

P 

4 L 

P SL 

P 6 L 

P 

7 L 

P 

8 L 


A 

• 

A 

B 

A 8 

A 

B 

A 

8 

A 

• 

A 

B 

A 

8 

1 

.0604 

.3133 

-.0714 

-. 073 ? 

-.2452 -.3293 

-.1653 

- • 3098 

-.2121 -.1789 

-.2002 -.0356 

-.1863 

.1143 

-.1891 

.3078 

2 

.0470 

.0223 

-. 027 ? 

• 0046 

-.0380 .0089 

-.0183 

-.0114 

-.0037 -.0120 

.0003 -.0116 

-.0068 

-.0034 

-.0194 

.0032 

3 

.0413 

-.0173 

-.0110 

• 0055 

-.0670 .0227 

-•0313 

-.0081 

-.0318 

.0038 

-.0306 -.0014 

-.0321 

.0186 

-.0421 

.0264 

4 

.0239 

-.0260 

.0050 

• 0036 

-.0085 .0143 

-.0070 

.0032 

-.0044 

.0032 

-.0072 

.0005 

-.0105 

.0051 

-.0219 

.0033 

3 

:8m 

::88?8 

• 0055 

-.0040 

-:8m 

-.0071 

-.0122 

-.0131 -.0051 

-.0117 -.0088 

-.0178 

.0028 

-.0278 

.0019 

6 

-.0011 

-.0015 

-.0018 

-.0028 

-.0030 -.0031 

-.0025 -.0060 

-.0007 

-.0113 

-.0142 

-.0137 

7 

.0064 

.0029 

.0040 

. 000 ? 

.0084 -.0103 

.0055 

-. 003 / 

-.0002 -.0078 

.0035 -.0088 

-.0001 

-.0106 

-.0046 

-.0222 

8 

.0134 

.0062 

.0011 

-.0002 

-.0051 -.0031 

-.0006 

-.0025 

-.0009 -.0010 

.0008 -.0021 

-.0024 

-.0040 

.0023 

-.0086 

9 

-.0001 

.0083 

-.0003 

.0030 

•0018 -.0042 

. 002 ? 

.0003 

.0021 -.0025 

.0048 -.0010 

.0001 

-.0092 

.0099 

-.0134 

10 

-.0005 

.0037 

-.0015 

• 0020 

.0032 -.0022 

.0012 

.0013 

.0017 -.0013 

.0033 

• 0002 

.0010 

-.0049 

.0071 

-.0060 



L_ 






NACA 

0012 AIRFOIL 










MACH NUMBER « .40 

MEAN INCIDENCE 

• 13.0 

DEO 







PITCH1N0 FREQUENCY *10*00 HZ (K 

-•0933) 

PITCHINO AMPLITUDE - 

0.0 DEO 



FILE! 

78 (SWEEP - 30.0) 
















FOURIER COSINE <A> 

AND SINE (B> COEFFICIENTS 





M 

P 1U 

p 

2U 

P 3U 

P 

4U 

P 

3U 

p 

4U 

P 

7U 

A B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0303 - • 4726 

.0023- 

■1.3227 

.3147-1.0408 

.3348 

-.4309 

.4483 

-.1548 

.5774 

-.0370 

.4943 

-.0834 

2 

3.1357 .1844 

1.8780 

.2431 

1.2000 .0512 

.8427 

.2414 

.4420 

.1238 

.4258 

.2434 

.3448 

.1842 

3 

.3533 -.3387 

.3298 

-.4393 

.3982 -.4077 

.4498 

-.0050 

.3032 

.0001 

.2904 

.1833 

.2224 

.1223 

4 

,3494 .0083 

.3218 

-.0252 

.1590 -.0409 

.1127 

.1250 

.0445 

.1151 

-.0452 

.1290 

-.0450 

.0952 

3 

.0738 -.1448 

. 1273 

-.1555 

.1273 -.2724 

.1314 

.0445 

.0781 

.0433 

.0424 

.1090 

.0843 

.0595 

6 

.1293 -.0837 

.1209 

-.1288 

-.0383 -.1575 

.0774 

.0079 

.0013 

.0014 

-.0431 

.0298 

-.0243 

.0417 

7 

.0928 -.0732 

.0835 

-.0379 

.0712 -.1371 

.1243 

.0804 

.0923 

.0149 

.0448 

.0774 

.0459 

.0343 

8 

.0734 .0478 

.0271 

-.0230 

-.0424 -.0485 

.0221 

.0575 

-.0043 

.0443 

-.0394 

.0490 

-.0135 

.0494 

. 1 

~Mi -:2m 

:2m 

::8o 4 J3 

-.0442 -.0454 
-.0145 -.0577 

,0449 

.0403 

.0083 

.0432 

.0183 

.0483 

-.0304 

.0075 

-.0034 

.0128 

-.0012 

.0343 

»•« 

'©•"l 

00 

1 

.0122 

.0009 


H 

P 

8U 

P 

9U 

P10U 

PUU 

pi 

2U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.4948 

-.0214 

.4725 

.1003 

.2913 

.3134 

.1100 

.5263 

-.1275 

.4878 

-.1277 

.4842 

2 

.2753 

.2879 

.1448 

.3096 

-.0199 

.2219 

-.20AA 

• 1341 

-.1766 

-.0378 

-.1280 

-.0413 

3 

• 0880 

.1837 

-.0298 

• 1853 

-.0877 

.0800 

-.1456 

-.0255 

-.0495 

-.0655 

-.0160 

-.0396 

4 

-.071 1 

.0327 

-.1171 

. 0427 

-.0715 

.0050 

-.0258 

-.0527 

.0247 

-.0282 

.0243 

-.0120 

5 

,0133 

.0442 

-.0799 

-.0122 

-.0439 

-.0344 

-.0118 

-.0546 

,0353 

-.0072 

.0304 

.0051 

6 

-.0004 

. 0 ; 1 1 

.0237 

-.0435 

.0311 

-.0205 

.0385 

.0025 

.0077 

.0275 

-.0027 

.0222 

7 

.0002 

.0844 

.0104 

,0436 

.0004 

.0285 

-.0096 

.0134 

-.0132 

,0146 

-.0022 

.001 1 

e 

-•0493 

.0335 

-.0240 

.0317 

-.0239 

.0083 

-.0239 

-.0152 

-.0071 

-.0178 

.0036 

-.0024 

9 

-.0343 

,0003 

-.0342 

-.0086 

-.0097 

-.0194 

.0168 

-.030* 

,0170 

-.0016 

.0038 

.0024 

10 

.0084 

.0037 

.0005 

.0009 

.0127 

.0058 

.0250 

.0107 

-.0034 

.0143 

-.0017 

.0089 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 7L 


A B 

A B 

A B 

A B 

A B 

A B 

A B 


1 


.4544 

-.0069 

-.0577 

-.0469 

-.2813 

-.0781 

-.4095 

-.1431 

-.2834 

-.1405 

-.1376 

-.1551 

.0365 

-.1686 

.2380 

2 

.0973 

-.0461 

.0065 

-.0518 

-.0351 

-.0380 

-.0489 

-.0213 

-.0395 

-.0147 

-.0423 

-.0350 

-.0454 

-.0546 

-.0676 

3 

.0137 

.0557 

-.0164 

.0276 

-.0059 

-.0017 

-.0072 

-.0103 

-.0078 

-.0094 

-.0050 

-.0144 

-.0101 

-.0151 

.0003 

-.0246 

4 

-.0026 

.0257 

-.0005 

.0125 

.0103 

.0008 

.010B 

.0039 

.0109 

-.0014 

.0117 

-.0005 

.0137 

-.0074 

.0220 

-.0029 

5 

.0014 

-.0618 

-.0007 

-.0032 

.0021 

-.0023 

-.0019 

-.0014 

-.0018 

.0027 

.0005 

.0035 

.0064 

.0055 

.0096 

.0172 

4 

.0067 

-.0025 

.0087 

.0076 

.0042 

.0051 

-.0005 

.0005 

-.0009 

.0020 

-.0023 

.0020 

-.0027 

.0052 

-.0094 

.0057 

7 

.0133 

.0021 

.0006 

.0003 

-.0015 

-.0011 

-.0011 

-.0035 

-.0034 

-.0009 

-.0021 

-.0022 

-.0038 

-.0009 

-.0047 

-.0025 

8 

-.0029 

.0114 

-.0020 

.0013 

-.0000 

-.0010 

.0019 

-.0004 

.0019 

-.0011 

.0017 

.0004 

.0019 

-.0016 

.0045 

-.0001 

9 

-.0068 

-.0062 

-.0015 

- .0022 

-.0004 

.0015 

-.0037 

.0017 

.0002 

.0025 

-.0008 

.0031 

.0035 

.0029 

-.0005 

.0058 

10 

.0066 

-.0012 

-.0000 

-.0009 

-.0009 

.0006 

-.0012 

-.0023 

-.0025 

-.0003 

- .0029 

-.0021 

-.0040 

.0033 

-.0085 

.0005 



NACA 0013 AIRFOIL 






HACH NUMBER • .40 

MEAN INCIDENCE 

• 13.0 

DEO 








PITCHINO FREQUENCY >10 

.00 HZ <K«.0935> 

PITCHINO AMPLITUDE » 

8.0 DEO 




file: 

12 (SWEEP ■ 

.0) 

















FOURIER AMPLITUDES 

(C> AND PHASE 

ANGLES <P> 





H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

• 4973 

141.3 

1.2468 

164.0 

1.0313 

137.5 

.7045 

140.7 

.4586 

134.6 

.4633 

124.4 

.4103 

133.2 

2 

1.2149 

102.8 

1.0337 

96.0 

.6138 

112.2 

.4461 

100.4 

.2588 

114.8 

.2661 

104.3 

.2301 

116.3 

3 

.6720 

168.3 

.7358 

158.3 

.6823 

167.1 

.4917 

127.6 

.3232 

138.9 

.3011 

108.6 

.2426 

116.1 

4 

.6070 

160.7 

.5243 

131.5 

.4207 

173.2 

.2735 

121.0 

.1884 

145.3 

.1518 

123.8 

.1143 

147.9 

3 

.2879 

143.1 

.2698 

121.7 

.2970 

163.1 

.2324 

102.4 

. 1360 

125.1 

.1479 

89.8 

.1312 

107.3 

2 

.2867 

136.0 

.1864 

79.8 

.1447 

152.7 

.1672 

90.7 

.1231 

138.7 

.1106 

100.2 

.0704 

128.8 

7 

.0948 

129.3 

. 1031 

9.4 

.0286 

219.4 

. 1020 

92.2 

.0838 

126.2 

.0752 

77.4 

.0359 

116.0 

8 

.1343 

83.8 

.2328 

334.3 

.0773 

21.8 

. 1080 

63.9 

.0632 

123.6 

.0681 

82.9 

.0573 

124.5 

9 

.0188 

133.2 

:i*4 7 Z 

332*1 

.1023 

338.0 

.0375 

49.7 

.0307 

142.3 

.0428 

60.4 

.0379 

105.4 

10 

.0311 

45.3 

.1138 

354.9 

.0185 

24.3 

.0203 

180.4 

.0113 

103.1 

.0126 

114.3 

H 


P 

BU 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 


1 


.3617 

122.7 

.2781 

97.7 

• 2607 

50.3 

.3907 

18.7 

.4664 

332.8 

.3160 

349,7 


2 


.2285 

99.0 

.1237 

100.3 

• 06B3 

59.7 

.0915 

357.6 

.0869 

328.7 

.0564 

334.4 


3 


.2074 

83.2 

.1304 

71.8 

.097? 

38.2 

.1093 

348.4 

.1067 

316.3 

.0748 

335,5 


4 


. 1093 

l m 

.0315 

133.9 

.0254 

72.1 

.0526 

12.3 

.0629 

311.4 

.0433 

329.9 


3 


.1308 

.0883 

39.1 

• 0609 

20.7 

,0760 

334.5 

.0552 

287.2 

.0426 

325.3 


$ 


.0579 

.0631 

3$:8 

:8KI 


.0174 
• 0300 

?!:? 

.0436 

.0467 

332.1 

326.0 

.0510 

.0380 


:83ii 



8 


.0428 

50.3 

.0468 

72.2 

.0176 

33.4 

.0294 

301.0 

.0291 

227.8 

.0171 

260. 1 


9 


.0367 

29.0 

.0294 

34.3 

.0225 

3.4 

.0339 

324.3 

.0342 

195.4 

.0261 

223.4 


10 


.0167 

21.8 

.0379 

33.6 

• 0145 

3.7 

.0293 

282.6 

.0198 

183.9 

.0146 

244.2 



H 

P 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

C 

P 

1 

.3212 

10.8 

1 .1027 

224.0 

.5835 

204.8 

.3511 

208.1 

.2773 

229.8 

.2077 

234.3 

.2187 

301.6 

.3612 

328.4 

2 

.0320 

64.6 

.0282 

279.3 

.0586 

27B.7 

.0216 

238.2 

.0126 

197.1 

• 0117 

177.6 

.0087 

231.3 

.0201 

283.1 

3 

.0430 

.0353 


.0130 

294.8 

.0707 

288. 7 

.0323 

255.6 

.0320 

276.8 

.0307 

267.3 

.0371 

300.1 

.0497 

302.1 

4 

.0069 

58.6 

• 0168 

329.6 

.0077 

294.4 

.0055 

305.8 

.0073 

274.3 

.0117 

296.0 

.0221 

279.2 

3 

.0316 

102.7 

.0068 

123.6 

.0195 

234.9 

• 0141 

210. 1 

.0141 

248.7 

.0146 

233.0 

.0180 

278.9 

.0279 

273.9 

6 

.0170 

96.9 

.0019 

216.7 

.1422 

302.2 

.0033 

212.9 

.0043 

224.7 

• 0065 

202.3 

.0114 

183.7 

.0212 

222.0 

7 

.0070 

65.7 

.0049 

80.0 

• 0133 

140.9 

.0067 

124.0 

.0078 

181.4 

.0095 

158.2 

.0134 

217.4 

.0227 

191.7 

8 

.0147 

65.3 

.0012 

101.0 

.0060 

238.8 

.0026 

193.9 

.0013 

nj . '* 

• 0023 

158.4 

.0047 

211.4 

.0089 

165.3 

9 

■m 

35?:$ :88z§ 

355.8 

,0046 

137.1 

.0029 

84 . 2 

.0033 

140.0 

• 0049 

102.1 

.0092 

179.5 

.0167 

143.4 

10 

323.0 

,0038 

124.6 

.0018 

44.7 

.0021 

128.3 

.0033 

86.7 

.0050 

168.3 

.0092 

130.3 


t 


f ) 


i 


O' 


FILE! 78 (8MEEP • 30.0) 


NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE - 1S.0 DEO 
PITCHINO FREQUENCY *10.00 HZ <K«.0935> PITCHING AMPLITUDE • 8.0 DEO 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


1 

2 

3 

4 

5 
4 
7 

a 

9 

10 


1 

1 

4 

3 

4 

7 

8 
9 

10 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

4U 

P 

7U 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.4734 

174.3 

1.3227 

179.9 

1.1070 

143.4 

.4848 

128.9 

.4745 

109.0 

,5788 

93.7 

.5013 

99.4 

2.1434 

85. 1 

1.8934 

82.4 

1.2011 

87.4 

.8744 

74.0 

.4788 

74.8 

.5007 

58.3 

.4113 

43.1 

.4437 

144.8 

.8458 

141.2 

.7244 

144.8 

.4499 

90.4 

.3032 

90.0 

.3444 

57.5 

.2538 

41.2 

.3497 

88.4 

.3228 

94.5 

.1703 

111.0 

.1483 

42.0 

.1241 

22.0 

.1445 

333.2 

.1053 

334.7 

. 1824 

154.1 

.2010 

140.7 

.3007 

154.9 

.1444 

43.9 

.0904 

59.8 

.1257 

29.9 

. 1050 

55.5 

.1540 

122.9 

.1744 

134.8 

.1420 

193.7 

.0780 

84.2 

.0021 

37.7 

.0541 

303.4 

.0492 

327.8 

:«?* 

'IM 

.0917 

114.4 

.1545 

152.4 

.1500 

57.5 

.0938 

79.4 

.0904 

31.1 

.0753 

41.0 

.0355 

130.3 

.0928 

222.4 

.0414 

21.0 

.0449 

351.7 

.0771 

309.4 

.0709 

349.0 

.0834 

223.4 

.0454 

159.9 

.0789 

214.0 

.0454 

82.8 

.0357 

149.1 

.0038 

251,1 

.0209 

305.7 

.0880 

112.1 

.0712 

90.1 

.0400 

195.9 

.0754 

53.1 

.0488 

81.2 

.0385 

19. 5 

.0214 

87.5 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 



.4972 

92.5 

.4831 

78.0 

.4279 

42.9 

.5377 

11.8 

.5042 

345.4 

.5007 

345.2 



.3984 

.2040 

.0885 

.0479 

.0111 

.0849 

.0409 

.0343 

.0092 


43.7 

25.8 

304.4 
13.0 

358.2 

5.5 

305.7 

270.4 
44.5 


.3517 

.1878 

.1328 

.0808 

.0494 

.0448 

.0397 

.0372 

.0010 


28.3 

350.9 
298.1 
241.3 
151.5 

13.4 

322.9 
254.7 

27.1 


.2227 354.9 
.1187 312.4 
.0714 274.0 
.0573 233.1 
.0373 123.4 
.0285 .8 
.0253 289.1 
.0218 204.2 
.0140 45.5 


.2443 303.0 

.1478 240.1 


.0584 

.0578 

.0384 

.0145 

.0283 

.0350 

.0272 


204.1 
191.8 

84.3 

324.5 

237.4 

151.2 
44.8 


.1804 257.9 

.0822 217.1 


.0375 

.0340 

.0284 


138.8 

101.4 

15.7 


.0197 317.8 
.0192 201.7 
.0171 95.5 
.0147 344.7 


.1345 252.1 

.0427 202.0 


.0271 

.0308 

.0224 

.0025 

.0044 

.0045 

.0091 


114.4 

80.4 

353.2 

294.8 

123.3 
58.1 

348.9 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

4L 

P 

7L 

P 

8L 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4408 

9.4 

.0581 

184.8 

.2852 

189.5 

.4149 

190.8 

.3175 

204.8 

.1944 

225.4 

.1594 

283.2 

.2917 

324.7 

2 

.1358 

44.2 

.0445 

278.1 

.0424 

235.9 

.0420 

217. B 

.0449 

208.3 

.0447 

199.2 

.0573 

21 7i 7 

.0849 

218.9 

3 

.0573 

13.8 

.0321 

329.3 

.0041 

253.4 

.0124 

214.9 

.0122 

219.7 

.0153 

199.0 

.0182 

213.7 

.0244 

179.3 

4 

.0258 

354.2 

.0125 

357.5 

.0103 

85.4 

.0115 

70.1 

.0110 

97.3 

.0117 

92.4 

.0154 

118.3 

.0222 

97.4 

2 

:88S? 


:8?H 


lotil 

l ii:i 

■M 

m:i 

:88?S 


:8833 

310.'7 

.0084 

.0059 

49.5 

332.4 

.0197 

.0110 

sSTr § 

7 

.0135 

81.3 

.0007 

44.1 

.0018 

233.9 

.0037 

197.5 

.0035 

255.5 

.0030 

224.1 

.0039 

254.8 

.0053 

242.1 

8 

.0118 

345.7 

.0024 

303.0 

.0010 

181.5 

.0019 

102.3 

.0022 

121.3 

.0018 

74.4 

.0025 

129.9 

.0045 

91.4 

9 

.0092 

227.4 

.0027 

214.4 

.0014 

345.2 

.0041 

294.9 

.0025 

5.5 

.0032 

345.1 

.0045 

50.3 

.0058 

355.5 

10 

.0047 

100.4 

.0009 

180.2 

.0011 

304. 1 

.0024 

207.3 

.0024 

242.7 

.0034 

234.4 

.0052 

309.4 

.0085 

273.5 
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TABLE 6 

(Notes 1 and 2) 


CHORDWISE PRESSURES: M c =0.40, a=10 deg 


“m 

^c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 

0 

.037 

33 

164-167 

0 

.075 

35 

168-171 

0 

.093 

37 

172-175 

9 

.037 

39 

176-179 

9 

.075 

41 

180-183 

9 

.093 

43 

184-187 

12 

.037 

45 

188-191 

12 

.075 

47 

192-195 

12 

.093 

49 

196-199 

15 

.037 

51 

200-203 

15 

.075 

53 

204-207 

15 

.093 

55 

208-211 


Notes: 

1. Unswept and swept counterparts appear on facing pages (A,B coefficients 

on first page pair and C,P coefficients on second page pair). 

v 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via the page numbers. 

3. Nominal values 

4. Pages here refer to the C N loops of Ref. 2. To obtain corresponding 
C c» C L> C D and C M P a S in g use: 

PAGE C c = PAGE C N + 50; PAGE C L = PAGE C N + 100 
PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If is on page 8 of Ref. 2, then C c is on page 58, is on page 

108, and so on. 
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O' 

.p- 


NACA 0012 AIRFOIL 

HACH NUMBER * .40 MEAN INCIDENCE > .0 DEO 

PITCHING FREQUENCY * 4.00 HZ <K*.0373> PITCHING AMPLITUDE « 10. 0 DEG 


J 

FILE! 28 (SHEEP » .0) 

FOURIER COSINE <A> AND SINE (B) COEFFICIENTS 


H 

P IU 

P 

2U 

P 3U 

P 4U 

P 3U 

P 6U 

P 7U 


A B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

l 

-.3228 3.3642 

-.3115 

3.8610 

-.2849 3.0633 

-.2828 2.1237 

-.1413 1.6137 

-.1811 1.4676 

-.0989 1.3374 

2 

-1.7236 -.3332 

-1.4839 

-.3936 

-.9306 -.1493 

-.3846 -.0864 

-.1946 -.0202 

-.1731 -.0299 

-.0991 -.0017 

3 

-.0232 -. 1966 

.0005 

-.2073 

-.0341 -.1613 

-.0347 

.0173 

-.0427 

.0267 

-.0406 

.0163 

-.0346 

.0264 

4 

-.0821 -.0959 

-.0207 

-.0721 

.0708 -.0138 

-.0334 -.0329 

-.0229 -.0138 

-.0180 -.0173 

-.0179 -.0082 

3 

.0624 -.0820 

.0554 

-.0390 

.0027 .0306 

.0219 -.0169 

.0112 -.0089 

,0123 -.0031 

.0097 -.0051 

6 

.0418 .0386 

.0279 

.0426 

-.0290 .0007 

.0082 

.0113 

.0028 

• 0031 

.0011 

.0028 

.0013 

• 0018 

7 

-.0130 .0139 

-.0244 

.0158 

-.0040 -.0088 

-.0063 

.0033 

-.0039 

• 0003 

-.0031 -.0001 

-.0036 

.0003 

8 

.0113 .0023 

-.0001 

-.0060 

.0013 -.0052 

.0019 -.0030 

.0032 -.0020 

.0020 -.0013 

.0017 -.0023 

9 

-.0130 .0104 

-.0120 -.0088 

.0000 

-.0021 

.0092 -.0119 
.0143 .0123 

-.0008 -.0001 

-.0010 

• 0003 

-.0003 

.0005 

-.0000 

• 0008 

10 

.0010 

-.0037 

-.0005 -.0019 

-.001? 

• 0004 

-.0007 -.0002 

-.0010 

• 0004 


H 

P 8U 

P 

9U 

P10U 

PllU 

P12U 

P13U 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.1236 1.0629 

-.0390 

.7033 

-.0161 

.4502 

.0068 

.1971 

.0054 

.0663 

.0020 

.0011 

2 

-.0640 -.0031 

-.0113 

.0061 

.0038 

.0051 

.0230 

.0040 

• 00?3 

-.0006 

-.0417 

-.0134 

3 

-.0316 .0185 

-.0211 

.0170 

-.0163 

,0148 

-.0113 

.0125 

-.0082 

.0041 

.0001 

- . 0093 

4 

-.0132 -.0093 

-.0110 

-.0048 

-.0078 

-.0036 

-.0047 

-.0025 

.0046 

.0059 

.0135 

,0144 

3 

.0078 -.0026 

.0033 

-.0021 

.0030 

-.0019 

.0043 

-.0017 

.0028 

.0021 

-.0012 

.0036 

6 

.0007 .0012 

.0007 

.0015 

.0007 

.0017 

.0007 

.0019 

-.0021 

-.0039 

-.0047 

-.0096 

7 

-.0029 -.0003 

-.0031 

.0013 

-.0032 

.0008 

-.0034 

• 0003 

.0001 

-.0018 

.0005 

-.0011 

8 

.0013 -.0013 

.0005 

-.0013 

.0004 

-.0004 

.0004 

.0004 

.0008 

.0021 

.0006 

.0040 

? 

-.0003 .0001 

.0006 

.0003 

.0012 

.0004 

.0018 

.0004 

-.0010 

.0003 

.0001 

-.0002 

10 

-.0010 -.0002 

-.0001 

.0003 

- • 0003 

• 0004 

-.000? 

.OOOS 

-.0006 

-.000? 

• 0002 

.0000 


H 


P 1L 

P 2L 

P 3L 

P 4L 

P 3L 

P 6L 

P 

7L 

p 

8L 



A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3189-2.7482 .4496-3.0728 

.3027-3.0736 

.1030 -.9298 

.0197 -.4930 

.0036 -.2273 

-.0106 

-.0770 

-.0032 

.0093 

2 

-1.3170 -.3368 -1.0003 -.3431 

-.4927 -.1308 

-.0586 -.0302 

.0005 -.0066 

.0150 -.0004 

.0074 

-.0023 

-.0323 

-.0149 

3 

-.0247 .0969 -.0492 .1538 

.0534 -.0422 

.0246 -.0150 

.0171 -.0149 

.0143 -.0107 

• 0082 

-.0079 

-.0013 

.0027 

4 

-.0344 -.0780 .0378 -.0088 

-.0174 -.0466 

-.0023 -.0109 

-.0001 -.0056 

.0012 -.0031 

.0051 

.0018 

.0123 

.0134 

2 

-:8 


-.m -:8*i? 

-.0287 

.0124 

.0152 

.0219 

-.0084 
• OOOS 

.0016 

.0033 

-.0063 

.0005 

.0024 

.0030 

-.0061 

-.0004 

.0009 

.0016 

-.0032 

-.0018 

.0009 

-.0018 

.0008 

-.0012 

.0006 

-.0088 

7 

.0143 -«008‘ 

•0326 -.0081 

.0086 -.0033 

.0045 

.0007 

.0026 

• 0003 

.0025 

.0019 

.0011 

,0007 

-.0007 

-.0003 

8 

-.0040 -.0055 

-.0074 -.0274 

-.0010 

.0008 

-.0010 -.0018 

.0003 -.0010 

.0009 -.0000 

.0008 

.0013 

-.0012 

.0037 

9 

•S 

81 ? -Toil 

~-To°d :8?o 3 4 2 

.0031 

-.0004 

-.0003 -.0002 

-.0008 -.0009 

-.0005 -.0013 

.0003 

-.0003 

.0007 

.0007 

10 

-.0 

-.0024 

.0023 

-•0005 

.0013 

-.0011 

.0007 

-.0013 -.0001 

-.0006 

-•0003 

• 0001 

-•0005 



aamviao ion 3aan viva aaans aaaaaa oc 


03a o'oi « aaninaHV onihdxij cczco • =si» zh oo*v « lajjanoaaj oNiHoiid 

030 O' ■ 33M30I3NI MV3H 0* • - M38MftM H3VM 
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NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE • .0 DEO 

PITCHING FREQUENCY - 4.00 HZ <K«. 03731 PITCHING AMPLITUDE - 10.0 DEO 


O' 

O' 


FILE I 20 (SHEEP • .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES CPI 


3 

4 

5 

6 
7 
B 
9 

lo 


a 

v 

10 


p 

1U 

p 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 

c 

p 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.3787 

334.8 

3.8947 

332.5 

3.0767 

354.7 

2.1425 

352.4 

1.6199 

353.0 

1.4787 

353.0 

1.3410 

333.8 

.7379 

239.0 

1.5332 

253.1 

.9425 

260.9 

.3942 

257.3 

.1957 

264.1 

.1757 

260.2 

.0991 

269.0 

.1979 

186.7 

.2073 

179.9 

.1649 

191.9 

.0374 

287.3 

.0504 

302.0 

.0438 

292.1 

.0433 

307.3 

• 1263 

220.6 

.0750 

196.0 

.0725 

102.6 

.0469 

225.4 

.0267 

239.0 

.0249 

226.2 

.0197 

245.3 

.1030 

142.7 

.0678 

123.2 

.0307 

3.1 

.0277 

127.7 

.0143 

128.4 

.0135 

112.4 

.0109 

117.6 

.0369 

47.3 

.0510 

33.2 

.0290 

271,4 

.0139 

35.9 

.0042 

42.1 

.0031 

22.0 

.0024 

40.4 

.0206 

320.7 

.0291 

302.9 

.0097 

204.2 

.0072 

299.1 

.0039 

276.9 

.0031 

268.8 

.0036 

274.2 

.0117 

77.7 

.0060 

181.1 

.0033 

166.0 

.0036 

147.0 

.0038 

121.9 

.0024 

123.7 

.0029 

144.7 

:°o\U 


.0021 

.0039 

179.9 

164.4 

ToiiS 

142.3 

49.9 

.0008 

.0020 

261.2 

195.0 

.0011 

.0020 

288.3 

283.1 

.0006 

.0008 

333.9 

251.3 

.0008 

.0011 

359.3 

292.3 


P 

8U 

P 

9U 

PI0U 

P11U 

P12U 

P13U 

C 

P 

C 

P 

c 

P 

C 

p 

C 

P 

C 

P 

1.0701 

353.4 

.7044 

336.8 

.4505 

358.0 

.1973 

2.0 

.0667 

4.6 

.0023 

60.6 

.0643 

263.4 

.0129 

298.4 

.0077 

49.0 

.0233 

80.1 

.0094 

93.3 

.0438 

232.2 

.0366 

300.4 

.0271 

308.9 

.0220 

312.2 

.0170 

317.4 

.0091 

296.4 

.0094 

179.4 

.0162 

234.2 

.0120 

246.5 

.0086 

245.2 

.0053 

242.5 

.0075 

37.8 

.0212 

47.1 

.0082 

108.1 

.0039 

110.5 

.0034 

110.5 

.0048 

1 10.5 

.0035 

53.8 

.0038 

341.9 

:m 

30.0 

263.6 

.0016 

.0034 

2«:1 

:88i$ 

263:? 

:88Si 

z 5§:3 

.0044 

.0018 

?H:1 

:8Si$ 

?§2:§ 

.0020 

132.4 

.0014 

159.9 

.0006 

134.8 

• 0006 

40.8 

.0023 

20.9 

.0040 

9.2 

.0003 

281.7 

.0008 

52.8 

.0013 

70.0 

.001? 

76.9 

.0010 

283.8 

.0002 

149.2 

.0010 

258.2 

.0004 

343.1 

.0007 

310.9 

• 0011 

299.9 

.0011 

216.2 

.0002 

87.2 


H 

P 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

-J 

CD 


C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

p 

1 

2.7667 

173.4 

3.1033 

171.7 

3.0903 

174.4 

• ?357 

173.6 

.4934 

177.7 

.2275 

179.1 

.0778 

187.8 

.0106 

330.4 

2 

1.3394 

235.7 

1.0373 

231.1 

.3152 

233.0 

. 045? 

242.8 

.0067 

173.8 

.0130 

91.3 

.0079 

108.8 

.0336 

243.2 

3 

.1000 

343.7 

.1613 

342.3 

.0681 

128.3 

.0288 

121.4 

.0227 

131.0 

.0179 

126.8 

.0114 

134.2 

.0030 

333.6 

4 

.0853 

203.8 

.0385 

98.7 

.0497 

200.3 

.0112 

191.7 

.0036 

181.5 

.0033 

159.2 

.0054 

70.1 

.0197 

38.7 

5 

.0403 

290.8 

.0220 

213.5 

.0325 

297.8 

.0085 

280.7 

.0069 

290.2 

.0062 

278.2 

.0033 

283.2 

.0010 

34.3 

6 

.0294 

22.3 

.0295 

9.7 

.0252 

29.6 

.0035 

8.8 

.0031 

10.2 

.0016 

345.0 

.0025 

226.3 

.0089 

187.8 

7 

.0166 

120.4 

.0336 

104.0 

.0102 

122.5 

. 0046 

81 .8 

.0027 

83.3 

.0031 

53.8 

.0013 

56.2 

.0008 

247.4 

8 

.0068 

216.0 

.0284 

195.1 

.0013 

310.7 

.0020 

209.4 

.0010 

164.6 

.0009 

91.5 

.0017 

27.9 

.0039 

341.8 

9 

:883S 

2 1 f:i 

.0204 

.0105 

278.9 

.0031 

96.8 

• 0004 

230.3 

.0013 

221 .8 

.0014 

201.2 

.0004 

143.3 

.0010 

47.4 

10 

351.1 

.0033 

314.3 

.0013 

339.2 

.0013 

303.5 

.0013 

267.0 

.0006 

239.2 

.0003 

171.6 


l 
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NACA 0012 AIRFOIL 

HACH NUMBER - .40 MEAN INCIDENCE <= .0 DEB 

PITCHING FREQUENCY « 8.00 HZ (K».0747> PITCHINO AMPLITUDE > 10.0 DEO 


O' 

00 


FILE! 29 (SHEEP • .0) 





FOURIER COSINE (A) 

AND SINE ( B) 

COEFFICIENTS 



H 

P 1U 

P 2U 

P 3U 

P 4U 

P 

su 

P 4U 

P 7U 


A B 

A B 

A 

B 

A 

B 

A 

B 

A 8 

A B 

1 

-.4444 3.5543 

-1.0150 3.8003 

-.5584 3.0489 

-.3378 2.0984 

-.2578 

1.4125 

-.3427 1.4339 

-.1873 1.3334 

2 

-1.4817 -.4540 

-1.3430 -.7813 

-.9135 -.3352 

-.3501 -.1943 

-.1848 

-.0475 

-.1355 -.0840 

-.0939 -.0323 

3 

.0518 -.2134 

. 1040 -.2044 

.0272 -.1844 

-.0514 -.0173 

-.0444 

.0032 

-.0400 -.0083 

-.0397 .0084 

4 

-.0190 -.1140 

.0292 -.0581 

• 0925 

.0174 

-.0020 -.0397 

-.0070 

-.0201 

.0000 -.0191 

-.0042 -.0128 

3 

.0790 -.0594 

.0435 -.0130 

-.0272 

.0382 

.0240 -.0021 

.0114 

-.0044 

.0114 .0009 

.0099 -.0033 

6 

.0312 .0598 

.0024 .0401 

-.0141 -.0134 

.0019 

.0159 

.0033 

.0044 

- .0002 .0032 

.0013 .0010 

7 

-.0144 .0174 

-.0291 .0039 

.0080 

.0006 

-.0035 

.0029 

.0018 

.0005 

.0027 .0004 

.0014 -.0012 

a 

-.0101 .0049 

-.0033 -.0134 

-.0079 -.0070 

-.0005 -.0012 

.0004 

.0012 

.0002 .0013 

.0022 -.0004 

9 

-.0149 -.0085 

.0104 -.0004 

.0223 -.0093 

.0012 -.0026 

-.0002 

-.0021 

.0009 -.0020 

-.0003 -.0025 

10 

.0049 -.0084 

-.0022 .0044 

• 0024 

. 0243 

.0025 

.0004 

.0008 

-.0009 

.0004 -.0002 

.0002 -.0007 


H 

p 

au 

P 

9U 

PtOU 

P11U 

P12U 

P13U 


A 

B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.2249 

1.0328 

-.0408 

.7049 

-.0194 

.4513 

.0214 

. 1977 

.0132 

.0449 

.0030 

-.0008 

2 

-.0333 

-.0321 

-.0072 

-.0066 

.0091 

-.0044 

.0254 

-.0022 

.0152 

-.0089 

-.0325 

-.0314 

5 

-.0347 

-.0018 

-.0234 

• 0052 

-.0204 

.0044 

-.0158 

.0034 

-.0092 

-.0024 

.0033 

-.0072 

4 

-.0012 

-.0118 

-.0029 

-.0073 

-.0005 

-.0059 

.0018 

-.0045 

.0019 

.0089 

.0028 

.0212 

5 

.0072 

.0008 

.0047 

.000 7 

.0033 

.0024 

.0018 

.0042 

-.0018 

.0030 

-.0034 

-.0003 

6 

.0004 

.0011 

-.0010 

• 0005 

-.0020 

.0002 

-.0030 

-.0001 

.0028 

-.0038 

.0044 

-.0074 

7 

.0013 

-.0002 

-.0004 

-.0017 

-.0004 

-.0025 

-.0003 

-.0032 

.0021 

.0008 

-.0002 

.0010 

8 

.001 1 

.0005 

.0017 

.0002 

.0009 

.0005 

.0000 

.0008 

-.0015 

-.0004 

-.0032 

-.0004 

9 

.0004 

-.0019 

-.0008 

-.0006 

-.0011 

.0000 

-.0013 

.0007 

.0004 

-.0014 

.0003 

.0003 

10 

.0005 

-.0003 

.0001 

• 0003 

.0001 

.0005 

.0000 

.0007 

-.0003 

.0008 

-.0004 

.0004 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 4L 

P 7L 


A ■ 

A B 

A B 

A B 

A B 

A B 

A B 


1 

.5501-2.7521 

.8038- 

-3.0443 

.5396- 

-3.0831 

. 1891 

-.9207 

.0242 

-.4948 

.0007 

-.2270 

-.0239 

-.0778 

-.0114 

.0084 

2 

-1.2891 -.5443 

-.9380 

-.3582 

-.4670 

-.2220 

-.0310 

-.0438 

.0044 

-.01 13 

.0194 

-.0032 

.0122 

-.0108 

-.0197 

-.0322 

3 

-.0321 .1198 

-.0908 

. 1473 

• 078B 

-.0044 

.0282 

.0032 

.0220 

-.0049 

.0182 

.0003 

.0118 

-.0015 

-.0003 

.0042 

4 

-.0004 -.0910 

.0471 

.0110 

- • 0044 

-.0538 

.0034 

-.0119 

.0010 

-.0051 

.0022 

-.0019 

.0018 

.0049 

-.0031 

.0190 

3 

-.5323 -.0044 

-.0115 

-.0291 

-.0374 

.0023 

-.0080 

-.0033 

-.0057 

-.0019 

-.0024 

-.0044 

-.0012 

-.0034 

.0024 

-.0009 

4 

-.0008 ,0299 

-.0149 

.0270 

• 0051 

.0224 

-.0038 

.0013 

-.0025 

.0024 

-.0020 

.0002 

-.0001 

-.0021 

.0079 

-.0022 

7 

.0125 -.0014 

.0284 

.0094 

.0196 

-.0044 

-.0010 

.0020 

-.0004 

.0029 

-.0027 

.0024 

-.0033 

.0023 

-.0012 

-.0014 

8 

-.0084 -.0089 

.0089 

-.0318 

-.0193 

.0019 

.0002 

-.0013 

.0011 

.0001 

.0001 

.0012 

.0003 

.0005 

-.0022 

-.0014 

9 

-.0043 .0072 

-.0248 

-.0113 

-.0057 

.0081 

-.0004 

.0019 

.0009 

-.0002 

.0014 

.0008 

.0013 

.0003 

-.0007 

.0010 

10 

.0045 .0049 

-.0081 

.0114 

.0002 

.0045 

.0000 

.0007 

.0004 

-.0001 

.0005 

-.0003 

.0004 

-.0003 

.0001 

-.0000 


I 



NACA 0012 AIRFOIL 


MACH NUMBER > .40 MEAN INCIDENCE - .0 DEO 

PITCHING FREQUENCY - 8.00 HZ (K-.0747) PITCHING AMPLITUDE ■ 10.0 DEO 


30 DEGREE SHEEP DATA HERE NOT OBTAINED 



NACA 0012 AIRFOIL 

HACK NUMBER - .40 MEAN INCIDENCE = ' .0 DEO 

PITCHING FREQUENCY » B.00 HZ <K>=.0747> PITCHING AMPLITUDE ■ 10.0 DEG 


FILE! 29 (SHEEP ■ .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

p 

5U 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

3.6160 

349.4 

3.9335 

345.0 

3.1192 

349.7 

2. 1664 

345.6 

1.6330 

350.9 

1.4937 

346.7 

1.3487 

352.0 

2 

1 .8051 

248.7 

1.5711 

240.2 

.9731 

249.9 

.4014 

240.7 

.1967 

249.9 

.1768 

241.6 

.0993 

251.0 

3 

.2197 

166.4 

.2295 

153.1 

.1884 

171.7 

.0543 

251.4 

.0469 

276.4 

.0409 

258.0 

.0406 

282. 1 

4 

.1155 

189.5 

.0650 

153.3 

.0942 

79.3 

.0397 

182.9 

.0213 

199.3 

.0191 

180.0 

.0143 

205.8 

3 

.0988 

126.9 

» 0668 

101.2 

.0469 

324.5 

.0261 

94.6 

.0131 

119.4 

.0117 

85.6 

.0105 

108.3 

6 

.0675 

27.6 

.0601 

2.5 

.0196 

226.1 

.0160 

6.9 

.0055 

37.0 

.0032 

3.1 

.0016 

51.9 

7 

.0227 

320.7 

.0293 

277.6 

.0080 

86.0 

.0045 

310.1 

.0019 

75.2 

.0028 

76.9 

.0020 

125.3 

8 

.0122 

304.5 

• 0138 

193.8 

.0105 

228.4 

.0013 

203.9 

.0013 

16.6 

.0014 

8.0 

.0022 

100.5 

9 

.0172 

240.3 

• 0104 

92.4 

.0242 

113.1 

.0029 

154.4 

.0021 

184.4 

.0022 

155.0 

.0025 

187.5 

10 

.0097 

149.7 

.0049 

333.3 

.0246 

5.7 

.0025 

81.9 

.0012 

140.0 

.0005 

118. 5 

.0007 

164.9 


H 

p 

8U 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 


c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 

1 

1.0770 

347.8 

.7076 

355.1 

.4517 

357.5 

.1988 

6.2 

.0686 

12.8 

.0031 

104.5 

j 

.0622 

238.9 

.0098 

227.6 

.0101 

115.8 

.0255 

95.0 

.0177 

120.3 

.0452 

226.0 

3 

.0347 

267.0 

.0259 

281 .5 

.0211 

282.0 

.0162 

282.9 

.0096 

254.2 

.0079 

155.2 

4 

.0119 

185.8 

.0079 

201.8 

.0060 

185.3 

.0049 

157.8 

.0091 

11.9 

.0214 

7.6 

5 

.0073 

83.4 

.0047 

81.8 

.0041 

53.4 

.0045 

23.8 

.0034 

329.1 

.0037 

261.9 

6 

.0012 

21.2 

.0011 

297.2 

.0020 

275.3 

.0030 

.0032 

267.6 

185.6 

.0047 

143.7 

.0100 


7 

.0013 

97.6 

.0017 

193.9 

.0025 

188.5 

.0022 

69.9 

.0010 

8 

.0012 

65.9 

.0018 

81.8 

.0010 

59.5 

.0008 

.3 

.0016 

249.7 

.0033 

258.7 

9 

.0019 

167.3 

.0010 

236.2 

.0011 

272.5 

.0015 

296.1 

.0014 

165.1 

.0005 

30.8 

10 

. 0006 

124.9 

.0003 

21.2 

.0005 

6.6 

.0007 

1.1 

.0009 

343.1 

.0007 

306.0 


H 

p 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

5L 

p 

6L 

P 

7L 

P 

8L 

c 

p 

c 

P 

C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

. P 

1 

2.8066 

168.7 

3.1491 

165.2 

3.1319 

170.1 

.9399 

168.4 

.4935 

177.0 

.2270 

179.8 

.0814 

197.1 

.0143 

306.1 

n 

1.4001 

247.0 

t . 09 1 6 

239.2 

.5171 

244.6 

.0672 

229.3 

• 0121 

158.8 

.0196 

99.5 

.0163 

131.4 

.0377 

211.5 

3 

.1240 

345.0 

. 1904 

331 .5 

.0791 

94.8 

.0284 

83.6 

.0226 

102.5 

.0182 

89.1 

.0119 

97.0 

.0062 

356.9 

4 

.0910 

180.4 

.0680 

80.7 

.0540 

184.7 

.0124 

164.1 

.0052 

169.4 

.0029 

131 .0 

.0053 

20.5 

.0197 

344.8 

5 

.0527 

265.2 

.0313 

201.6 

.0375 

273.6 

.0087 

247.3 

.0060 

251.4 

.0049 

208.4 

.0036 

198.6 

.0027 

108.9 

6 

.0299 

358.4 

.0309 

331 . 1 

.0232 

12.8 

.0040 

288.9 

.0034 

314.5 

.0020 

276.3 

.0021 

182.3 

.0082 

105. B 

7 

.0126 

97.2 

.0299 

71.7 

.0201 

103.2 

.0022 

332.2 

.0030 

349.0 

.0036 

311.8 

.0040 

304.0 

.0018 

221.5 

8 

.0124 

224.0 

.0330 

164.3 

.0194 

275.6 

.0013 

170.6 

.0011 

83.6 

.0012 

3.3 

.0006 

29.4 

.0027 

233.8 

9 

oo 

©o 

2 m 

.0273 

245.6 

,0099 

324.9 

.0020 

343.4 

.0009 

101.5 

.0016 

61.5 

.0014 

76.6 

.0012 

326.8 

10 

.0140 

324.4 

.0045 

2.9 

.0007 

1.5 

.0004 

108.0 

.0006 

116.0 

.0005 

126.4 

.0001 

100.8 


J 


I 
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NACA 0012 AIRFOIL 

MACH NUMBER » .40 MEAN INCIDENCE « .0 DEO 

PITCHING FREQUENCY <= B.00 HZ (K-.0747) PITCHING AMPLITUDE « 10. 0 DEO 


30 DEGREE SHEEP DATA HERE NOT OBTAINED 


NACA 0012 AIRFOIL 

MACH NUMBER * .40 MEAN INCIDENCE = ' .0 DEO 

PITCHING FREQUENCY *=10.00 HZ <K«.0?35> PITCHING AMPLITUDE * 10.0 DEG 


FILES 30 (SHEEP * .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

-P 

4U 

P 

3U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.7708 

3.3741 

-1.2144 

3.7844 

-.4447 

3.0842 

-.6402 

2.0865 

-.2776 

1.6131 

-.4113 

1.4663 

-.2148 

1.3312 

2 

-1.4374 

-.7574 

-1.2784 

-.7130 

-.7117 

-.3884 

-.3401 

-.2183 

-.1854 

-.0644 

-.1362 

-.0877 

-.0780 

-.0246 

3 

.0837 

-.1707 

. 1421 

-.1444 

.0593 

-.1747 

-.0461 

-.0192 

-.0427 

.0042 

-.0363 

-.0127 

-.0376 

.0084 

4 

-.0313 

-.1217 

.0138 

-.0641 

.0700 

.0327 

-.0034 

-.0374 

-.0107 

-.0173 

-.0028 

-.0174 

-.0078 

-.0087 

3 

.1203 

-.0353 

.0773 

.0042 

-.0110 

.0243 

.0354 

.0077 

.0216 

-.0040 

.0181 

.0067 

.0168 

-.0013 

6 

.0233 

.0844 

-.0232 

.0813 

-.0037 

.0037 

-.0037 

.0205 

.0033 

. OOB7 

-.0007 

.0072 

-.0008 

.0052 

7 

-.0247 

.0134 

-.0371 

-.0110 

-.0061 

.0102 

-.0057 

.0027 

.0027 

.0028 

.0010 

.0044 

.0031 

.0013 

8 

-.0127 

.0037 

.0047 

-.0137 

-.0067 

-.0200 

-.0002 

-.0022 

-.0010 

.0003 

-.0002 

.0001 

.0002 

.0003 

V 

-.0177 

-.0103 

.0034 

.0024 

.0281 

.0012 

.0003 

-.0024 

-.0004 

-.0010 

.0009 

-.0010 

-.0003 

-.0016 

10 

.0081 

-.0120 

.0005 

.0003 

-.0074 

.0244 

.0017 

-.0003 

.0008 

-.0004 

.0004 

.0001 

-.0002 

.0006 

H 


P 

8U 

P 

7U 

P10U 

P11U 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


-.2474 

1.0433 

-.0447 

.7038 

-.0142 

.4478 

.0323 

.1757 

.0227 

.0645 

.0066 

-.0047 


3 


-.0337 

-.0317 

::8 Hi 

-.0071 

-.0237 

.0043 

.0033 

.0074 

-.0174 

.0063 

.0016 

.0243 

-.0148 

.0087 

-.0002 

.0140 

-.0081 

.0013 

-.0047 


-: 8§25 


4 


-.0028 

-.0077 

-.0027 

-.0042 

.0007 

-.0033 

.0044 

-.0023 

-.0012 

.0075 

-.0042 

.0173 


5 


.0113 

.0050 

.0043 

.0001 

.0028 

.0018 

-.0007 

.0034 

-.0023 

.0016 

-.0014 

-.0008 


6 


.0010 

.0034 

.0010 

.0002 

-.0007 

-.0007 

-.0024 

-.0017 

.0042 

-.0013 

.0063 

-.0013 


7 


.0013 

.0024 

.0017 

-.0010 

.0014 

-.0021 

.0016 

-.0033 

.0020 

.0012 

-.0006 

-.0007 


a 


.0004 

.0001 

.0004 

.0003 

-.0004 

.0001 

-.0016 

-.0000 

-.0004 

-.0018 

-.0014 

-.0014 


7 


.0002 

-.0010 

-.0003 

-.0002 

-.0004 

.0001 

-.0003 

.0004 

.0004 

.0000 

-.0003 

.0007 


10 


-.0001 

.0002 

-.0001 

.0007 

.0000 

.0008 

.0001 

.0007 

-.0005 

-.0001 

-.0003 

-.0008 



H 

P 1L 

P 2L 

P 3L 

P 4L 

p 

3L 

P 6L 

p 

7L 

P 

8L 


A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.6322-2.7508 

,9652-3.0243 

.6284-3.1004 

.2230 -.7177 

.0233 

-.4971 

-.0025 -.2277 

-.0303 

-.0812 

-.0133 

.0063 

2 

-1.2614 -.6323 

- • 8882 -,6513 

-.4565 -.2403 

-.0307 -.0406 

.0022 

-.0010 

.0153 

.0079 

.0120 

-.0013 

-.0165 

-.0237 

3 

-.0458 .1123 

-.1170 

.1486 

• 0762 

• 0010 

• 0266 

.0056 

.0217 

-.0013 

• 0165 

.0044 

.0114 

.0013 

-.0015 

.0061 

4 

.0156 -.1021 

.0750 

.0179 

.0107 -.0657 

.0107 -.0127 

.0031 

-.0078 

.0038 -.0025 

.0006 

.0037 

-.0122 

.0137 

5 

::8 m -:m 

-.0042 -,0399 

-.0482 -.0071 

-.0085 -.0063 

-.0045 

-.001 l 

.0006 -.0027 

.0023 

-.0024 

.0033 

.0018 

i 

-.0244 

.0187 

.1027 -.0244 

-.0053 -.0024 

-.0056 

.0021 

-.0037 -.0011 

-.0084 

.0036 

.0058 

.0032 

7 

.0067 -.0054 

,0219 

.0085 

-.0003 -.0082 

-.0018 -.0005 

-.0027 

.0018 

-.0038 -.0003 

-.0027 

.0000 

.0004 

-.0025 

8 

-.0117 -.0076 

.0136 -.0261 

-.0086 -.0028 

.0001 -.0006 

.0000 

.0013 

-.0011 

.0014 

-.001 1 

.0005 

-.0000 

-.0013 

9 

-.0033 .0060 

-.0162 -.0147 

-.0001 

• 0054 

-.0002 

.0017 

.0007 

.0000 

.0008 

• 0010 

.0001 

.0007 

-.0008 

.0002 

10 

.0037 .0047 

-.0095 

• 0081 

.0015 

• 0010 

.0002 

.0001 

.0001 

.0001 

.0005 -.0004 

.0001 

.0002 

.0005 

-.0005 
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30 DEGREE SHEER DATA HERE NOT OBTAINED 



NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE » .0 DEO 

PITCHING FREQUENCY -10.00 HZ <K«. 09351 PITCHINO AMPLITUDE » 10.0 DEO 


FILE! 30 (SHEEP ■ .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

c 

P 

1 

3.4423 

347.3 

3.9763 

342.2 

3.1350 

347.8 

2.1825 

342.9 

1 .6407 

349.3 

1.3231 

344.3 

1.3487 

330.8 

2 

1.8249 

243.4 

1.3874 

234.9 

.9912 

246.9 

.4042 

237.3 

.1963 

250.9 

.1792 

240.7 

.1011 

255.9 

3 

.2083 

136.3 

.2188 

139.5 

.1864 

161.4 

.0499 

247.4 

.0429 

275.6 

.0383 

230.7 

.0383 

282.7 

4 

.1236 

194.4 

.0636 

167.9 

,0773 

65.0 

.0395 

184.9 

.0205 

212.2 

.0176 

189.1 

.0132 

228.0 

9 

.1326 

114.6 

.0976 

86.4 

.0285 

337.2 

.0362 

77.4 

.0219 

100.3 

.0193 

69.7 

.0169 

93.2 

t 

.0883 

16.7 

.0845 

344.1 

.0054 

316.7 

.0208 

349.9 

.0093 

20.5 

.0073 

353.0 

.0053 

350.9 

7 

.0311 

300.1 

.0386 

253.5 

.0119 

329.0 

.0063 

295.1 

.0039 

44.2 

.0045 

13.4 

.0033 

67.3 

8 

.0132 

286.2 

.0145 

161.2 

.0212 

198.9 

.0022 

186.2 

.0010 

287.0 

.0003 

298.9 

.0006 

22.9 

9 

.0203 

239.8 

.0044 

55.8 

.0281 

87.6 

.0024 

172.9 

.0011 

202.8 

.0013 

139. 1 

.0016 

190.8 

10 

.0143 

146.1 

.0008 

45.2 

.0276 

344.1 

.0019 

99.8 

.0009 

118.8 

.0004 

74.8 

.0006 

339.4 

H 


P 

8U 

P 

9U 

P10U 

PltU 

P12U 

P13U 



c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


1.0789 

343.7 

.7068 

354.8 

.4501 

337.9 

.1984 

9.4 

.0683 

19.5 

.0081 

123.4 


2 


.0613 

243.3 

.0100 

295.3 

.0100 

49.6 

.0258 

70.3 

.0141 

84.8 

.0371 

228.2 


3 


.0321 

260.7 

.0242 

278.2 

.0194 

274.8 

.0148 

269. 1 

.0094 

239.9 

.0069 

136.3 


4 


.0101 

196.0 

.0050 

212.4 

.0034 

165.3 

.0050 

117.3 

.0096 

352.9 

.0198 

347.7 


5 


.0123 

66.0 

.0063 

89.0 

.0033 

57. 7 

.0035 

347.8 

.0029 

302.9 

.0016 

240.4 


6 


.0037 

14.9 

.0010 

81.0 

.0011 

.0027 

217.0 

.0030 

230.8 

.0044 

107.3 

.0063 

103.8 


7 


.0028 

31.6 

.0019 

120.0 

142.1 

.0037 

153.3 

.0023 

39.9 

.0011 

212.3 


8 


.0006 

75.4 

.0005 

57.5 

.0006 

281.3 

.0016 

268.7 

.0018 

192.6 

.0021 

230.0 


9 


.0010 

166.6 

.0005 

246.7 

.0004 

283.5 

.0003 

321.2 

.0004 

88.3 

.0007 

337.4 


10 


.0002 

346.5 

.0009 

355.1 

.0008 

1.3 

.0007 

8.B 

.0005 

261.3 

.0008 

201 .3 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.8271 

166.7 

3. 1748 

162.3 

3.1634 

168.3 

.9446 

166.3 

.4997 

177.1 

.2299 

180.6 

.0867 

200.3 

.0147 

293.4 

2 

1 .4110 

243.4 

1.1014 

233.7 

.515? 

242.2 

.0651 

231.4 

.0024 

114,7 

.0172 

62.7 

.0121 

96.4 

.0308 

212.3 

3 

.1213 

337.8 

. 1891 

321.8 

♦ 0762 

89.3 

.0272 

78.1 

.0220 

93.9 

.0171 

75.0 

.0115 

83.7 

.0063 

346.2 

4 

. 1033 

171.3 

.0771 

76.6 

.0665 

170.7 

.0166 

140.0 

.0084 

158.6 

.0046 

123.5 

.0038 

9.4 

.0184 

318.3 

3 

• 0567 

243.6 

.0401 

186.0 

• 0487 

261.7 

.0106 

233.2 

.0046 

255.9 

.0028 

166.8 

.0033 

136.3 

.0039 

63.3 

6 

.0346 

338.3 

.0307 

307.6 

.1055 

103.3 

.0058 

245.9 

.0060 

290.9 

.0039 

253.2 

.0091 

293.4 

.0066 

61.2 

7 

.0086 

128.3 

.0236 

68.7 

.0002 

182.1 

.0018 

254.1 

.0034 

300.8 

.0038 

266.0 

.0029 

270.2 

.0025 

171.1 

8 

.0151 

230.7 

,0293 

152.6 

.0091 

251.9 

.0007 

174.3 

.0013 

.8 

.0017 

322.6 

.0012 

293.7 

.0015 

181.3 

9 

• 0081 
.0060 

317.8 

38.0 

.0219 

227.8 

.0054 

358.9 

.0017 

352.4 

.0009 

88.5 

.0013 

37.8 

.0007 

6.7 

.0009 

280.7 

10 

.0125 

310.6 

.0018 

56.1 

.0003 

68.0 

.0001 

46.2 

.0007 

123.6 

.0002 

13.8 

.0007 

133.6 



NACA 0012 AIRFOIL 


MACH NUMBER > .40 MEAN INCIDENCE - .0 DEO 

PITCHING FREQUENCY =10.00 HZ <K=.0935> PITCHING AMPLITUDE > 10.0 DEG 


30 DEGREE SHEEP DATA HERE NOT OBTAINED 


NACA 0012 AIRFOIL 

HACH NUMBER • .40 MEAN INCIDENCE « 9.0 DEO 

PITCHING FREQUENCY * 4.00 HZ (K>.0374> PITCHING AMPLITUDE > 10.0 DEG 


FILE! 40 (SHEEP « .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


A 

• 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.037? 

2.4747 

-.0917 

.7043 

.0013 

.3921 

.0454 

.4544 

.1124 

.3140 

.0441 

.1387 

.1240 

.292? 

2 

1.7094 

.4304 

.9331 

.2427 

.7287 

.1354 

1.0292 

.3353 

.7120 

.2108 

.3124 

.1321 

.5171 

.1771 

3 

.1248 

.3418 

.0543 

.1413 

. 1075 

.0775 

.1485 

. 0B45 

.1239 

.0189 

.0404 

.0183 

.1042 

-.0032 

4 

.3102 

.3094 

.3007 

.2385 

.2247 

.1433 

.281? 

.3170 

.2144 

.2133 

.0720 

.1233 

.1390 

.1797 

3 

-.0741 

.2447 

-.0113 

. 1034 

.0244 

.103? 

-.0247 

.1753 

-.0114 

.1254 

-.0222 

.0484 

-.0197 

.0728 

6 

.0993 

.238? 

.0914 

.1228 

.054? 

. 1040 

-.0194 

. 1915 

-.0015 

. 1382 

-.0177 

.0424 

-.0049 

.1030 

7 

-.0831 

.1333 

-.0138 

.0857 

-.005? 

.0823 

-.1235 

.0722 

-.0873 

.0437 

-.0503 

.0115 

-.074? 

.0282 

8 

-.084? 

.1199 

-.018? 

.0753 

-.0220 

.0778 

-.0955 

.0334 

-.047? 

.0397 

-.0342 

.0039 

-.0435 

.0188 

9 

-.0944 

-.0292 

-.0180 

.0083 

-.0284 

.0298 

-.0870 

-.0390 

-.0835 

-.0133 

-.0321 

-.0228 

-.0594 

-.0191 

10 

-.0130 

.0132 

.0011 

.0444 

-.0273 

.0441 

-.0448 

-.0328 

-.0444 

-.0314 

-.0113 

-.0232 

-.0244 

-.0304 

H 


P 

8U 

P 

?U 

P10U 

P11U 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

D 

A 

B 


1 


. 1031 

.2741 

.1158 

.303? 

.049? 

.3442 

.023? 

.3844 

-.0252 

.4033 

-.0280 

.4211 


2 


.3833 

. 1749 

.1937 

.119? 

.0401 

.0485 

-.0734 

.0170 

-.1237 

-.0115 

-.1290 

-.0044 


3 


.0997 

.0193 

.0444 

.0244 

.0107 

.0179 

-.0232 

.0113 

-.0443 

.0149 

-.0330 

.0337 


4 


.0542 

.1781 

-.0045 

.0978 

-.024? 

.0313 

-.0433 

-.0333 

-.0392 

-.0324 

-.0343 

-.0414 


3 


-.0454 

.0347 

-.0310 

-.0020 

-.0084 

-.0034 

.0138 

-.004? 

-.0031 

-.0070 

-.0147 

-.0009 


6 


-.0289 

.0454 

-.0233 

.0301 

-.0252 

.0077 

-.0272 

-.0148 

-.0075 

-.0388 

-.0074 

-.0340 


7 


-.054? 

-.0048 

-.0334 

-.0237 

-.0104 

-.0214 

.0123 

-.0194 

.0134 

-.0098 

.0049 

-.008? 


8 


-.0339 

.0004 

-.0074 

-.0137 

-.0053 

-.0124 

-.0030 

-.0113 

.out 

-.0182 

.0104 

-.0145 


9 


-.0327 

-.0348 

-.0014 

-.0218 

.0049 

-.0170 

.0152 

-.0122 

.019? 

.0013 

.009? 

.0014 


10 


-.0011 

-.0308 

.0072 

-.0097 

.0104 

-.0082 

.0133 

-.0048 

.0197 

.0047 

.0138 

-.0020 



H 

p 

1L 

p 

2L 

P 3L 

p 

4L 

P 

5L 

P 4L 

P 7L 

P 

8L 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0513 

.0079 

.0343 

-.3044 

.0444-1.1919 

.0028 

-.240? 

-.0300 

-.2554 

-.0392 -.0423 

-.0417 

.1048 

-.0324 

.3023 

2 

-.2032 

-.0209 

-.1710 

-.0437 

-.4440 -.1708 

-.0669 

-.0413 

-.0897 

-.0521 

-.044? -.0427 

-.0722 -.0277 

-.0881 

-.0251 

3 

-.0591 

• 1816 

-.0364 

.0568 

-.0583 

.0829 

-.0073 

.0032 

-.0085 

.0011 

-.0095 -.0013 

-.0142 

.0033 

-.0342 

.0103 

4 

.0708 

.0747 

.0095 

.0044 

-.0050 -.028? 

-.0021 

-.0112 

-.0090 

-.0180 

-.0070 -.0193 

-.0137 -.0202 

-.0143 

-.0320 

5 

::8A?5 

:S?23 

-.0052 

.0035 

-.0043 -.0040 

.0011 

-.0032 

-.0003 

-.0057 

-.0005 -.0041 

-.0050 -.0057 

-.0098 

-.0042 

A 

-.0020 

.0022 

-.0015 -.0083 

.0023 

-.0035 

.0031 

-.0045 

.0055 -.0082 

.0022 -.0143 

.0040 

-.0231 

7 

-.0161 

.0114 

-.0005 

.0014 

.0097 -.0045 

.0028 

.0005 

.0050 

-.0023 

.0055 -.0010 

.0057 -.0038 

.0080 

-.0034 

a 

-.0138 

.0022 

-.0005 

-.0002 

.0076 -.0016 

.0020 

.000 7 

.0048 

-.0007 

.0058 

.0001 

.0075 -.0038 

.0122 

-.0044 

9 

10 

::8AA8 

::8823 

':88o4 

-:88?§ 

-:88s3 

.0091 

.0015 

.0002 

-.0010 

.0025 

.0005 

.0020 

-.0013 

.0048 

.0024 

.0015 

-.0014 

.0055 

.0030 

• 0050 
.0014 

.0051 

.0044 

♦ -0 
mr* 
oo 
oo 

.0081 

.0044 


I 


[ 1 



u_:- 


NACA 0012 AIRFOIL 

HACH NUMBER • .40 MEAN INCIDENCE • 9.0 DEO 

PITCHING FREQUENCY - 4.00 HZ <K=.0374> PITCHING AMPLITUDE » 10. 0 DEG 


vj 


FILE: 84 (SHEEP « 30.0) 

FOURIER COSINE (A) AND SINE <B) COEFFICIENTS 


H 

p 

1U 

P 

ZU 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.3101 

3.1248 

-.3315 

2.6186 

-.1696 

1.7481 

-.0837 

1.8454 

.0143 

1 .3524 

-.0049 

1.5291 

.0491 

1.1624 

2 

1.8398 

.3189 

1.7147 

.4494 

1.3538 

.2483 

.6637 

.2677 

.3147 

.1567 

.2255 

.1920 

.2079 

.1369 

3 

-. 1984 

.7734 

-.2125 

.3104 

-.1051 

.2726 

-.0822 

.2113 

-.0443 

.1239 

-.0587 

.1347 

-.0267 

.1104 

4 

.6740 

.2129 

.8883 

.2644 

.6141 

.1317 

.1863 

.0891 

.0490 

.0284 

-.0127 

.0391 

-.0289 

.0392 

5 

-.1123 

.5275 

-.0823 

.4905 

-.0719 

.4182 

-.0428 

.2279 

.0069 

.0969 

-.0185 

.0695 

-.0129 

.0333 

6 

.0773 

.1601 

. 1841 

.2697 

.1586 

.1363 

-.1109 

.0612 

-.0793 

.0583 

-.1104 

.0392 

-.0702 

.0417 

7 

-.1595 

.2353 

-.2137 

.2819 

-.1728 

.3039 

-.0760 

-.0046 

-.0538 

-.0370 

-.0467 

-.0965 

-.0570 

-.0660 

8 

-.0585 

.0162 

-.0373 

.0B96 

-.0174 

.0151 

-.0471 

-.0059 

-.0210 

-.0140 

.0106 

-.0312 

.0066 

-.0380 

9 

-.1153 

.1093 

-.2278 

.1308 

-.1618 

.2116 

-.0551 

-.0346 

-.0144 

-.0428 

.0208 

-.0568 

.0153 

-.0455 

10 

-.1017 

-.0836 

-.0937 

-.1272 

-.1141 

-.0962 

.0011 

-.0611 

.0209 

-.0219 

.0507 

-.0001 

.0392 

-.0058 

H 


P 

8U 

P 

9U 

P10U 

P11U 

PI2U 

P13U 




A 

D 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.0138 

.8621 

.0676 

.6124 

.0432 

.5268 

.0188 

.4412 

-.0195 

.2949 

-.0163 

.3000 


2 


.2102 

.1180 

.0747 

. 1016 

-.0305 

.0488 

-.1357 

-.0040 

-.1171 

-.0432 

-.1162 

-.0259 


3 


-.0164 

.1363 

-.0312 

.0063 

-.0113 

-.0219 

.0086 

-.0500 

.0235 

-.0173 

.0101 

-.0030 


4 


-.0712 

.0513 

-.0010 

.0165 

-.0150 

.0062 

-.0290 

-.0041 

-.0327 

-.0046 

-.0210 

.0018 


5 


-.0432 

-.0025 

-.0199 

-.0025 

-.0062 

-.0246 

.0076 

-.0467 

.0101 

-.0308 

-.0006 

-.0138 


6 


-.0520 

-.0038 

-.0118 

-.0083 

.0086 

-.0079 

.0289 

-.0075 

.0180 

.0025 

.0073 

.0010 


7 


-.0183 

-.0657 

.0005 

-.0263 

.0106 

-.0091 

.0208 

.0081 

.0030 

.0115 

-.0038 

.0059 


8 


.0198 

-.0327 

.0170 

-.0052 

.0091 

.0069 

.0012 

.0191 

-.0084 

.0027 

-.0060 

-.0036 


9 


.0417 

-.0274 

.0105 

-.0022 

.0019 

.0016 

-.0067 

.0053 

-.0029 

-.0031 

-.0010 

-.0039 


10 


.0323 

.0266 

.0101 

.0110 

.0019 

.0073 

-.0063 

.0037 

-.0004 

-.0054 

.0030 

-.0060 



H 

p 

1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 7L 

P 8L 


A 

B 

A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0290 

.2143 

.0618 -.5733 

.0678 -.6491 

.0223 -.6065 

-.0066 -.3702 

-.0209 -.1608 

-.0260 -.0005 

-.0241 

.1686 

2 

-.3189 

-.0217 

-.3461 -.0888 

-.1749 -.0682 

-.1052 -.0533 

-.0564 -.0320 

-.0362 -.0265 

-.0408 -.0201 

-.0531 -.0210 

3 

-.0727 

.1879 

-.0494 .0991 

-.0088 .0215 

.0044 -.0033 

.0054 -.0060 

.0070 -.0066 

.0049 -.0089 

.0079 -.0067 

4 

.0495 

.0210 

.0106 .0021 

.0002 -.0080 

-.0049 -.0088 

-.0031 -.0039 

-.0031 -.0028 

-.0051 -.0002 

-.0057 

.0028 

5 

-.0112 

.0267 

-.0070 .0041 

.0023 -.0014 

.0040 -.0027 

.0039 -.0039 

.0040 -.0044 

.0020 -.0065 

.0001 -.0075 

6 

-.0041 

.0047 

-.0041 .0004 

.0011 .0001 

.0005 -.0010 

.0014 

.0003 

.0026 

.0007 

.0037 

.0000 

.0050 

.0006 

7 

-.0039 

-.0000 

-.0014 .0024 

.0017 .0015 

.0007 

.0022 

.0022 

.0010 

.0012 

.0012 

.0011 

.0010 

-.0013 

.0027 

0 

.0062 

-.0068 

.0011 -.0012 

.0013 -.0001 

-.0000 

.0007 

-.0003 

.0006 

-.0002 

.0001 

-.0008 

.0003 

-.0016 -.0020 

9 

.0009 

-.0020 

-.0010 -.0007 

.0004 -.0002 

.0002 -.0000 

.0002 

.0004 

-.0006 -.0002 

-.0008 -.0007 

.0006 -.0024 

10 

.0023 

-.0074 

.0024 -.0014 

.0008 -.0007 

.0001 -.0017 

-.0001 -.0006 

.0008 -.0009 

.0009 -.0014 

.0028 -.0016 



NACA 00t2 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE =■ 9.0 DEO 

PITCHING FREQUENCY » 4.00 HZ (K<=.0374> PITCHING AHPLITUDE > 10.0 DEO 


FILE! 40 (SHEEP ■ .0) 

FOURIER AMPLITUDES <C) AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


C 

P 

C 

P 

C . 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.4773 

338.7 

.7122 

352.4 

.3921 

.2 

.4413 

8.1 

.3334 

19.7 

.1711 

22.0 

.3181 

22.9 

2 

1.7430 

75.9 

.9835 

73.7 

.7412 

79.3 

1,0824 

72.0 

.7424 

73.5 

.3392 

47.1 

.3444 

71.1 

3 

.3340 

13.0 

.1513 

21.1 

.1325 

34.2 

.1719 

59.8 

. 1253 

81.3 

.0431 

73.1 

.1043 

92.8 

4 

.7210 

43.0 

.3838 

31 .4 

.2794 

54.2 

.4242 

41.4 

.3024 

45.2 

.1429 

30.2 

.2272 

37.7 

S 

.2774 

344.1 

. 1040 

353.8 

.1073 

14.4 

.1773 

351.3 

. 1241 

334.8 

.0332 

333.4 

.0734 

344.9 

4 

.2387 

22.4 

.1532 

34.7 

.1203 

28.2 

.1925 

354.2 

. 1382 

359.4 

.0450 

344.2 

.1033 

334.2 

7 

.1741 

331.9 

.0849 

350.8 

.0824 

335.9 

.1431 

300.3 

. 1081 

304.1 

.0514 

282.8 

.0801 

290.4 

8 

.1449 

324.7 

,0774 

345.9 

.0808 

344.2 

. 1012 

289.4 

.0784 

300.3 

.0344 

274.4 

.0474 

293.4 

9 

.1007 

233.2 

.0198 

294.8 

.0412 

314.4 

.0934 

245.9 

.0849 

239.3 

.0393 

234.7 

.0424 

252.2 

1« 

.0199 

311.4 

.0444 

1.4 

.0519 

328.3 

.0571 

235.0 

.0544 

234.7 

.0258 

204.1 

.0403 

221.0 

H 


P 

8U 

P 

9U 

P10U 

P11U 

PI 

2U 

PI3U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.2928 

20.4 

.3233 

20.9 

.3312 

11.5 

.3851 

3.4 

.4043 

334.4 

.4220 

354.2 


2 


.4213 

43.3 

.2294 

58.5 

.0911 

41.3 

.0775 

282.7 

.1243 

244.7 

.1291 

248.0 


3 


.1014 

79.1 

.0527 

42.2 

.0209 

30.9 

.0274 

294.1 

.0488 

287.7 

.0428 

302.3 


4 


.1842 

14.9 

.0981 

354.2 

.0400 

321.5 

.0359 

230.9 

.0434 

214.7 

.0552 

221.3 


S 


.0572 

307.4 

.0310 

244.3 

.0092 

248.1 

.0147 

109.5 

.0084 

215.9 

.0147 

244.7 


* 


:rni 

ili’A 

:° 0 m 

353:5 


as-.? 

:°oM 

m: 3 

:8?Si 

1H:2 

: 8 ? 3 ? 

i S?:Z 


8 


.0339 

271.0 

.0154 

209.2 

.0137 

202.8 

.0119 

194.5 

.0213 

148.7 

.0195 

147.9 


9 


.0493 

221.4 

.0218 

183.7 

.0183 

157.8 

.0193 

128.4 

.0200 

86.4 

.0100 

82.0 


10 


.0308 

182.0 

.0121 

143.3 

.0132 

128.5 

.0151 

114.5 

.0203 

76.6 

.0140 

98.3 



H 

P 

1L 

p 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

4L 

p 

7L 

P 

8L 


C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

c 

P 

C 

p 

1 

.0321 

81.3 

.3048 

173*2 

1.1927 

177.9 

.2409 

179.3 

.2574 

184.7 

.0734 

212.2 

.1147 

338.7 

.3048 

330.2 

2 

.2043 

244.1 

.1825 

249.6 

.4758 

249.0 

.0787 

238.3 

. 1037 

239.9 

.0793 

237.3 

.0773 

249.0 

.0914 

234.1 

3 

.1910 

342.0 

.0473 

327,3 

. 1014 

324.9 

.0080 

294.0 

.0083 

277.4 

.0094 

242.3 

.0143 

282.3 

.0337 

284.7 

204.1 

4 

.1029 

43.3 

.0115 

55.8 

.0293 

189.7 

.0114 

190.8 

.0201 

204.5 

.0205 

200.0 

.0244 

214.1 

.0331 

3 

.0331 

334.0 

.0043 

304.1 

.0059 

227.4 

.0034 

140.3 

.0057 

182.4 

.0041 

184.5 

.0075 

221.2 

.0114 

237.5 

4 

.0279 

343.3 

.0030 

318.3 

.0084 

190.3 

• 0042 

144.2 

.0072 

154.2 

.0098 

144.3 

.0143 

171.3 

.0239 

143.4 

7 

.0198 

305.9 

.0013 

338.4 

.0107 

114.7 

.0029 

79. 1 

.0055 

115.0 

.0054 

100.0 

.0048 

123.5 

.0084 

113. 1 

8 

.0140 

279.2 

.0005 

246.2 

.0077 

101.4 

.0021 

71.8 

.0048 

97.8 

.0058 

88.6 

.0084 

114.8 

.0129 

169.7 

9 

10 

: 8&28 

? H :! 

: 88 U 

hill 

.0093 

.0036 

13.4 

293.9 

.0025 

.0011 

3.8 

298.5 

.0052 

.0027 

22.4 

330.7 

.0057 

.0033 

14.9 

335.2 

.0072 

.0044 

44.7 

18.2 

**«0 

©o 

oo 

33.4 

22.4 



NACA 0013 AIRFOIL 


-~J 

VO 


MACH NUMBER -* .40 HEAN INCIDENCE « 9.0 DEO 

PITCHING FREQUENCY = 4.00 HZ (K=.0374> PITCHING AMPLITUDE ■ 10.0 DEO 


FILE! 04 (SHEEP » 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H P 1U P 2U P 3U P 4U P SU P 4 U P 7U 



c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

3. 1401 

334.3 

2.4393 

352.8 

1.7343 

354.3 

1.8473 

357.4 

1.3525 

. 6 

1.3291 

339.8 

1.1434 

2.4 

2 

1.0473 

80.2 

1.7724 

75.3 

1.3744 

79.4 

.7136 

48.0 

.3514 

43.3 

.2942 

49.4 

.2489 

54.4 

3 

.7984 

343.4 

.3742 

325.4 

.2922 

338.9 

.2267 

338.8 

.1314 

340.4 

.1449 

334.4 

.1134 

344.4 

4 

.7048 

72.3 

.9248 

73.4 

.4281 

77.9 

• 2065 

44.4 

.0547 

59.9 

.0411 

342.0 

.0487 

323.3 

3 

• 5393 

348.0 

.4973 

350.5 

.4244 

350.2 

.2319 

349.4 

.0972 

4.1 

.0720 

345.1 

.0337 

338.9 

6 

.1778 

25.8 

.3244 

34.3 

.2091 

49.3 

.1267 

298.9 

.0984 

304.3 

.1172 

289.4 

.0814 

300.7 

7 

.2843 

325.9 

.3537 

322.8 

.3494 

330.4 

.0761 

244.5 

.0453 

235.5 

. 1072 

205.8 

.0872 

220.8 

8 

.0407 

283.5 

.0970 

337.4 

.0230 

311.1 

.0474 

242.8 

.0252 

234.3 

.0329 

141 .2 

.0385 

170.2 

9 

. 1389 

313.5 

.2424 

299.9 

.2444 

322.4 

.0651 

237.9 

.0431 

198.4 

.0403 

139.9 

.0480 

141.4 

10 

.1314 

230.4 

. 1SB0 

214.4 

.1492 

229.9 

.0612 

178.9 

.0302 

134.4 

.0507 

90.2 

.0394 

98.4 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

p 

C 

P 

C 

P 

C 

P 


1 


.8422 

.9 

.4141 

4.3 

.5285 

4.7 

.4414 

2.4 

.2955 

354.2 

.3005 

354.9 


2 


.2410 

40.7 

.1241 

34.3 

.0574 

328.0 

.1357 

248.3 

.1248 

249.8 

.1190 

237.3 


3 


.1372 

333.1 

.0318 

281.3 

.0244 

207.4 

.0508 

170.3 

.0292 

124.5 

.0104 

104.7 


4 


.0878 

305.8 

.0145 

354.5 

.0142 

292.4 

.0293 

242.0 

.0331 

241.9 

.0211 

274.9 


3 


.0433 

244.7 

.0201 

242.8 

.0254 

194.0 

.0474 

170.8 

.0325 

141.8 

.0138 

182.4 


6 


.0521 

245. B 

.0144 

234.7 

.0117 

132.7 

.0299 

104.5 

.0182 

82.1 

.0074 

82.2 


7 


.0482 

195.4 

.0243 

178.9 

.0140 

130.4 

.0223 

48.8 

.0119 

14.5 

.0070 

324.8 


8 


.0382 

148.9 

.0177 

107.0 

.0114 

52.7 

.0191 

3.7 

.0088 

287.8 

.0070 

238.4 


9 


.0499 

123.3 

.0107 

101.4 

.0023 

50.8 

.0083 

308.5 

.0042 

223.0 

.0041 

194.2 


10 


.0418 

50.5 

.0149 

42.7 

.0074 

14.4 

.0073 

300.5 

.0034 

183.9 

.0047 

153.0 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

4L 

P 

7L 

P 

CD 

r~ 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

p 

1 

.2143 

7.7 

.5744 

173.8 

.4524 

174.0 

.4049 

177.9 

.3703 

181.0 

.1422 

187.4 

.0240 

248.9 

.1703 

351.9 

2 

.3197 

244.1 

,3573 

255.4 

. 1877 

248.7 

.1180 

243.1 

.0448 

240.5 

.0449 

233. B 

.0455 

243.8 

.0571 

248.4 

3 

.2014 

338.8 

.1107 

333.5 

.0232 

337,7 

.0055 

127.1 

.0081 

137.8 

.0094 

133.7 

.0112 

142.0 

.0103 

130.4 

4 

.0337 

47.0 

.0108 

78.9 

.0080 

178.9 

.0101 

208.9 

.0050 

218.1 

.0042 

227.0 

.0051 

247.5 

.0043 

294.0 

5 

.0290 

337.3 

.0093 

31 1 .0 

.0027 

121.0 

.0048 

124.2 

.0055 

134.7 

.0059 

137.8 

.0048 

143.0 

,0075 

179.4 

4 

.0043 

318.7 

.0041 

274.1 

.0011 

83.5 

.0011 

153.3 

.0014 

79.8 

.0024 

74.9 

.0037 

89.7 

.0050 

83.4 

7 

.0039 

249.9 

.0028 

329.1 

.0022 

48.4 

.0023 

18.2 

.0024 

45.3 

.0017 

45.8 

.0015 

48.5 

.0030 

333.9 

8 

.0092 

137.7 

.0014 

137.3 

.0013 

95.4 

.0007 

358.2 

.0004 

334.7 

.0002 

304.4 

.0009 

289.8 

.0025 

218.4 

9 

.0021 

154.4 

.0012 

233.0 

119.9 

.0005 

118.4 

.0002 

97.0 

.0005 

27.5 

.0004 

253.2 

.0011 

232.1 

.0025 

.0033 

145.1 

10 

.0077 

142.8 

.0027 

.0011 

128.4 

.0017 

177.4 

.0004 

185.2 

.0012 

139.4 

.0017 

144.9 

119.2 



NACA 0012 AIRFOIL 

MACH NUMBER » .40 MEAN INCIDENCE = 9.0 DEO 

PITCHING FREQUENCY = 8.00 HZ (K*. 07441 PITCHING AMPLITUDE ■ 10.0 DEO 


FILE! 41 (SUEEP « .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

8 

A 

B 

I 

-.2177 

2.9480 

-.2212 

1.1095 

.0145 

.4144 

.1108 

• 8636 

.2238 

.5871 

.1144 

.2948 

.2504 

.4814 

2 

1.2292 

.3404 

.4492 

.2223 

.5592 

.1979 

.7348 

• 5520 

.5412 

.3854 

.2148 

.2374 

.4084 

.3438 

3 

.2434 

.4389 

. 1078 

.2124 

.0983 

.1191 

.0344 

.1940 

.0338 

.1247 

-.0001 

.0411 

.0249 

.0803 

4 

.2830 

.7047 

.1547 

.3253 

.1705 

.2155 

.0429 

.3677 

.0741 

.2531 

-.0200 

.1323 

.0241 

.2191 

5 

-.2175 

.4078 

-.0778 

.2058 

-.0251 

.1797 

-.1949 

• 1636 

-.1290 

.1319 

-.0843 

.0149 

-.1253 

.0592 

6 

-.1909 

.1777 

-.1044 

.1044 

-.0592 

.1041 

-.1452 

• 0034 

-.1140 

.0234 

-.0513 

-.0180 

-.0848 

.0040 

7 

-.1752 

.0041 

-.0804 

-.0074 

-.0753 

.0321 

-.0934 

-.0972 

-.0882 

-.0479 

-.0215 

-.0520 

-.0723 

-.0492 

0 

-.08B4 

-.0222 

-.0221 

-.0018 

-.0354 

.0124 

-.0099 

-.0806 

-.0324 

-.0489 

.0123 

-.0288 

.0072 

-.0551 

9 

-.0433 

-.0874 

-.0030 

-.0007 

-.0380 

.0037 

.0334 

-.0750 

-.0231 

-.0703 

.0149 

-.0310 

-.0010 

-.0510 

to 

.0280 

-.0432 

-.0151 

.0347 

-.0235 

.0035 

.0403 

-.0073 

.0394 

-.0570 

.0384 

-.0020 

.0511 

-.0357 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.2003 

.3944 

.2022 

.3102 

.1323 

.3439 

.0424 

.3774 

-.0599 

.4048 

-.0844 

.4404 


2 


.2850 

.3393 

. 1498 

.1997 

.0218 

.1154 

-.1042 

.0310 

-.1541 

-.0402 

-.1442 

-.0444 


3 


-.0012 

.0974 

.0023 

.0318 

-.0207 

.0154 

-.0434 

-.0011 

-.0390 

-.0310 

-.0411 

-.0114 


4 


-.0907 

.1434 

-.0343 

.0928 

-.0504 

.0142 

-.0444 

-.0403 

-.0084 

-.0837 

-.0174 

-.0447 


5 


-.1044 

-.0384 

-.0530 

-.0079 

-.0125 

-.0280 

.0279 

-.0480 

.0457 

-.0242 

.0244 

-.0215 


6 


-.0478 

-.0349 

-.0519 

-.0213 

-.0158 

-.0284 

.0203 

-.0354 

.0475 

.0047 

.0345 

-.0083 


7 


-.0003 

-.0871 

.0045 

-.0480 

.0280 

-.0310 

.0514 

.0041 

.0042 

.0340 

.0117 

.0228 


8 


.0442 

-.0209 

.0294 

-.0138 

.0231 

.0030 

.0148 

.0198 

.0015 

.0224 

.0034 

.0134 


9 


.0354 

-.0175 

.0285 

-.0134 

.0179 

.0113 

.0072 

.0340 

-.0334 

.0135 

-.0141 

.0150 


10 


.0408 

.0298 

.0231 

.0231 

-.0014 

.0187 

-.0242 

.0142 

-.0129 

-.0170 

-.0129 

-.0044 



H 

p 

1L 

P 2L 

P 

3L 

P 

4L 

P 5L 

P 4L 

P 7L 

P 

8L 


A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A B 

A 

B 

1 

.0874 

.0455 

.0591 -.3218 

.0463- 

1.3113 

-.0037 

-.2701 

-.0813 -.3080 

-.0924 -.1099 

-.1010 .0728 

-.1235 

.2820 

2 

-.2554 

-.0076 

-.1497 -.0879 

-.3453 

-.2335 

-.0344 

-.0417 

-.0457 -.0892 

-.0255 -.0834 

-.0531 -.0743 

-.0790 

-.0894 

3 

-.1000 

.1420 

-.0444 

,0409 

-.0434 

.0441 

.0001 

.0011 

.0047 -.0029 

.0048 -.0042 

-.0034 -.0097 

-.0144 

-.0141 

4 

,0210 

.0422 

.0044 -.0009 

.0144 

-.0474 

.0071 

-.0108 

.0051 -.0225 

.0092 -.0203 

.0001 -.0279 

.0107 

-.0401 

5 

-.0380 

.0184 

-.0094 -.0003 

.0034 

.0037 

.0024 

.0033 

.0103 

.0047 

.0110 

.0074 

.0160 -.0014 

.0227 

-.0018 

6 

-.0254 

,0054 

-.0045 

.0020 

.0052 

.0097 

.0001 

.0029 

.0044 

.0050 

.0041 

.0078 

,0194 ,0048 

.0185 

.0124 

7 

-.0059 

-.0060 

-.0019 

.0004 

.0057 

.0041 

-.0029 

.0021 

-.0010 

.0070 

-.0053 

• 0063 

-.0000 .0112 

-.0053 

,0154 

0 

.0011 

-.0081 

.0006 - • 0024 

-.0154 

-.0001 

-.0012 

- .0020 

-.0054 

.0004 

-.0050 -.0010 

-.0041 .0049 

-.0091 

.0070 

9 

-.0015 

-.0040 

.0001 

-.0009 

-.0026 

.0007 

.0006 

-.0003 

-.0013 -.0027 

-.0004 -.0041 

-.0044 -.0018 

-.0122 

-.0071 

10 

.0052 

-.0010 

-.0001 

-.0002 

-.0034 

.0022 

-.0005 

-.0003 

.0011 -.0007 

.0015 -.0017 

-.0019 -.0047 

.0020 

-.0112 





V- 


f V 






NACA 0012 AIRFOIL 

MACH NUMBER • .40 MEAN INCIDENCE " 9.0 DEO 

PITCHING FREQUENCY » 8.00 HZ (K".0744> PITCHING AMPLITUDE « 10.0 DEO 


FILE! 84 

(SHEEP - 

30.0) 
















FOURIER COSINE (A! 

AND SINE <B> 

COEFFICIENTS 




H 

P 

1U 

p 

2U 

P 

3U 

P 

4U 

P SU 

P 4U 

P 

7U 


A 

B 

A 

B 

A 

8 

A 

8 

A B 

A 8 

A 

8 

1 

-.3303 

2.9213 

-.4477 

2.0702 

-.1431 

1.4753 

-.0923 

1.4733 

.0303 1.1052 

-.0147 1.2848 

.0773 

1.0277 

2 

1.9301 

.4815 

2.1245 

.8975 

1.3497 

.5252 

.8814 

.5593 

.4922 .2784 

.3430 .3724 

.2914 

.2532 

3 

-.4015 

.9952 

-.4481 

.8124 

-.1890 

.5488 

-.1987 

.4334 

-.0435 .2805 

-.1439 .2722 

-.0487 

.1939 

4 

.4028 

.3830 

.3492 

.4914 

.3070 

.2957 

-. 1075 

.1837 

-.1177 .1144 

-.2173 .0338 

-.1514 

.0739 

3 

-.3404 

.4933 

-.3450 

.3085 

-.2394 

.3250 

-. 1477 

.0234 

-.0881 -.0234 

-.0434 -.1219 

-.0717 

—.0881 

4 

- . 0780 

.0347 

.0328 

.1524 

.0549 

.0429 

-.0421 

-.0251 

-.0347 -.0111 

-.0021 -.0323 

.0027 

-.0298 

7 

-.1849 

.1521 

-.3038 

.1443 

-.2224 

.2348 

-.0440 

-.0547 

-.0319 -.0345 

.0202 -.0748 

-.0047 

-.0532 

B 

-.1247 

-.0947 

-.0921 

-«0B42 

-.0990 

-.0747 

.0045 

-.0409 

.0170 -.0298 

.0535 .0011 

.0351 

-.0189 

iS 





-:\ni 

.0839 

-.1434 

.0197 

.0328 

-.0470 

-.0194 

.0081 -.0292 
.0289 -.0099 

.0329 -.0085 
.0373 .0341 

.0228 

.0343 

-.0147 

.0113 


H 

p 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 

B 

A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

1 

.0313 

.9077 

.0444 

.7448 

.0395 

.4010 

.0327 

.4352 

-.0337 

.2410 

-.0312 

.2420 

2 

.1377 

.2541 

-.0187 

.0903 

-.0788 

.0544 

-.1388 

.0185 

-.0741 

-.0445 

-.0928 

-.0234 

3 

-•1066 

.1144 

• 0016 

-.0179 

-.0066 

-.0492 

-.0149 

-.0804 

.0222 

-.0185 

.0110 

-.0102 

4 

-.1404 

.0027 

-.0354 

.0352 

-.0130 

-.0065 

.0094 

-.0482 

-.0078 

-.0199 

-.0121 

-.0082 

3 

-.0211 

-.1032 

-.0173 

-.0397 

.0145 

-.0249 

.0505 

-.0100 

.0144 

-.0020 

.0059 

-.0013 

6 

.0248 

-.0221 

-.0002 

-.0178 

.0045 

.0030 

.0133 

.0239 

.0058 

.0003 

-.0041 

.0025 

7 

* 02 36 

-.0340 

.0274 

-.0364 

.0137 

-.0093 

.0000 

.0173 

-.0004 

.0103 

.0005 

-.0039 

9 

.0337 

.0040 

.0356 

.0238 

.0082 

• 0138 

-.0192 

.0039 

-.0087 

-.0050 

-.0027 

• 0054 

9 

.0300 

.0070 

-.0030 

.0139 

-.0021 

.0035 

.0008 

-.0068 

.0003 

-.0031 

-.0085 

-.0094 

10 

.0104 

.0349 

.0022 

.0173 

-.0012 

.0100 

-.0043 

.0027 

.0043 

-.0044 

.0147 

-.0047 


II 

p 

1L 

P 2L 

P 3L 

P 4L 


A 

B 

A B 

A 

B 

A 

8 

1 

.0393 

.1430 

.1208 -.4384 

.0909 -.4901 

.0387 -.4458 

2 

-.3454 

-.0241 

-.3325 -.1299 

-.1490 -.0774 

-.0413 -.0407 

3 

-.1134 

.1912 

-.0489 .0838 

-.0077 

.0172 

.0104 -.0017 

4 

.0021 

.0234 

.0042 -.0049 

.0051 -.0132 

.0041 -.0153 

5 

-.0354 

-.0040 

-.0147 -.0044 

-.0048 

.0024 

-.0033 

.0068 

6 

-.0029 

.0004 

-.0039 -.0011 

-.0032 -.0015 

-.0029 -.0038 

7 

-.0019 

-.0014 

.0029 -.0018 

.0012 -.0022 

-.0003 

.0004 

8 

-.0038 

-.0034 

-.0042 -.0014 

-.0013 -.0015 

-.0026 -.0007 

9 

-.0006 

.0023 

-.0015 .0031 

.0012 

.0013 

.0017 

.0021 

10 

-.0004 

-.0017 

.0001 .0014 

.0005 

.0008 

,0005 -.0000 


-j 

in 

& 

P 4L 

P 7L 

p 

CD 

r 

A 

8 

A 

8 

A 

8 

A 

8 

-.0429 -.4199 

-.0540 -.2035 

-.0459 -.0353 

-.0549 

.1390 

-.0172 -.0342 

.0009 -.0273 

-.0093 -.0253 

-•02B5 

-.0254 

.0115 -.0052 

.0115 -.0033 

.0118 -.0074 

.0125 

-.0059 

.0022 -.0119 

.0024 -.0095 

-.0029 -.0088 

-.0025 

-.0055 

.0047 

.0070 

.0023 

.0070 

.0043 

.0034 

.0051 

.0024 

-.0014 -.0017 

-.0024 -.0010 

-.0031 

.0015 

-.0049 

.0012 

.0010 

.0013 

.0011 

.0005 

.0014 -.0011 

.0025 

-.0028 

-.0030 

.0021 

-.0025 

.0000 

-.0021 

.0021 

-.0028 

.0020 

.0018 -.0004 

.0025 -.0009 

.0002 -.0034 

,0017 

-.0061 

.0012 

• 0004 

.0012 

.0013 

.0033 

• 0005 

.0051 

.0059 



oo 

N> 


NACA 0012 AIRFOIL 

MACH NUMBER » .40 MEAN INCIDENCE *' 9.0 DEO 
PITCHING FREQUENCY • 8.00 HZ (K-.0746) PITCHING AMPLITUDE > 10.0 DEO 


FILE! 41 (SHEEP » .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.9360 

333.8 

1.1313 

348.7 

.6168 

1.4 

.8707 

7.3 

.6284 

20.9 

.3163 

21.2 

.3428 

27.3 

2 

1.2810 

73.7 

.6862 

71.1 

.5932 

70.3 

.9206 

33.2 

.6809 

33.3 

.3202 

42.1 

.3338 

49.9 

3 

.6918 

22.6 

.2384 

26.9 

. 1345 

39.3 

. 1971 

10.1 

.1292 

13.2 

.0611 

339.9 

.0841 

17.2 

4 

.7595 

21.9 

.3602 

23.4 

.2748 

38.4 

.3731 

9.7 

.2643 

16.7 

. 1338 

351 .4 

.2203 

6.3 

3 

.4622 

331.9 

.2201 

339.3 

. 1815 

332. 1 

.2360 

309. 7 

.1845 

315.6 

.0879 

281.1 

. 1386 

293.3 

A 

.2608 

313.0 

.1506 

315.0 

.1198 

330.4 

.1653 

271.2 

.1163 

281.6 

.0544 

250.7 

.0849 

272.7 

7 

.1734 

272.0 

.0810 

264.6 

.0818 

293.1 

.1350 

223.9 

.1004 

241 .3 

.0363 

202.3 

.1000 

226.3 

8 

.0913 

233.9 

.0222 

263.3 

.0378 

289.4 

.0812 

187.0 

.0587 

213.6 

.0314 

156.8 

.0536 

172.3 

9 

.1091 

216.8 

.0031 

262.4 

.0382 

275.6 

.0821 

156.0 

.0740 

198.2 

.0333 

131.4 

.0310 

181.1 

10 

.0691 

136.1 

.0397 

337.7 

.0238 

278.3 

.0607 

96.9 

.0692 

143.4 

.0387 

93.0 

.0623 

125.0 

H 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.4443 

26.8 

.3703 

33. 1 

.3685 

21.0 

.3827 

9.4 

.4093 

331.6 

.4487 

349.1 


2 


.4431 

40.0 

.2497 

36.9 

.1174 

10.7 

. 1 106 

286.3 

.1634 

248.6 

.1782 

248.8 


3 


.0974 

359.3 

.0319 

4.1 

.0258 

306.7 

.0436 

268.6 

.0499 

231.3 

.0427 

234.3 


4 


.1871 

331.0 

.0996 

338.7 

.0529 

287.9 

.0883 

226.9 

.0841 

185.9 

.0690 

194.6 


3 


.1112 

249.8 

.0536 

261.3 

.0306 

204.1 

.0555 

149.8 

,0517 

118.0 

.0323 

131.4 


6 


.0604 

232.4 

.0561 

247.7 

.0325 

209.1 

.0410 

150.3 

.0477 

84.3 

,0354 

103.6 


7 


.0871 

180.3 

.0682 

176.2 

.0417 

137.9 

.0518 

83.2 

.0346 

10.3 

.0256 

27.2 


B 


.0507 

114.4 

.0325 

113.1 

.0233 

82.7 

.0260 

40.4 

.0224 

3.7 

.0140 

13.9 


9 


.0396 

116.2 

.0313 

113.2 

.0211 

57.7 

.0367 

11.3 

.0362 

291.9 

.0220 

313.0 


10 


.0303 

33.9 

.0327 

44.9 

.0187 

355.2 

.0298 

298.5 

.0213 

217.3 

.0145 

242.7 



H 

p 

1L 

P 

2L 

p 

3L 

P 

4L 

p 

5L 

p 

6L 

P 

7L 

P 

BL 


c 

p 

c 

P 

c 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 

1 

.0988 

62.6 

.3271 

169.6 

1.3121 

178.0 

• 2701 

180.8 

.3183 

194.8 

.1437 

220.1 

.1243 

303.8 

.3086 

336.4 

2 

.2557 

268.3 

• 1736 

239.6 

.4169 

235.9 

.0706 

209.1 

.1002 

207.1 

.0875 

197.0 

.0913 

215.6 

.1193 

221.4 

3 

.1904 

328.3 

• 0604 

312.6 

.0775 

323.8 

.0011 

6.3 

.0056 

121.7 

.0079 

142.4 

.0103 

199.3 

.0218 

222.2 

4 

.0637 

18.6 

• 0043 

101.6 

.0502 

161.0 

.0129 

146.9 

.0231 

167.3 

.0223 

155.7 

.0279 

179.9 

.0415 

165.1 

3 

.0430 

293.6 

.0094 

268.3 

.0050 

43.0 

• 0041 

36.3 

.0113 

63.5 

.0134 

55.2 

.0161 

93.1 

.0228 

94.6 

6 

.0260 

282.3 

• 0030 

294.1 

.0110 

28.3 

.0029 

1.1 

.0066 

41.3 

.0088 

28.1 

.0126 

67.3 

.0224 

53.8 

7 

.0090 

221.2 

.0020 

283.0 

.0070 

34.3 

.0036 

306.3 

.0071 

352.2 

.0082 

319.9 

.01 12 

359.8 

.0163 

341.4 

8 

.0081 

172.3 

.0027 

163.4 

.0156 

269.5 

.0023 

209.8 

.0057 

274.5 

.0051 

258.4 

.0064 

319.7 

.0113 

307.4 

9 


194.2 

100.5 

.0009 

171.0 

.0027 

204.9 

.0006 

110.2 

.0030 

206.0 

.0041 

185.9 

.0068 

254.7 

.0141 

239.6 

10 

.0002 

206.1 

.0040 

303.5 

.0006 

242.2 

.0013 

121.0 

.0022 

139.0 

.0051 

202.1 

.0113 

169.8 
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00 

lO 


NACA 0012 AIRFOIL 

HACH NUMBER = .40 MEAN INCIDENCE > 9.0 DEO 

PITCHING FREQUENCY = 8.00 HZ <Kc.0746> PITCHING AMPLITUDE * 10.0 DEG 


FILE! 86 (BUEEP • 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

2.9425 

353.2 

2.1224 

347.3 

1.4822 

354.5 

1.4762 

356.4 

1.1057 

1.6 

1.2869 

359.3 

1.0306 

4.3 

2 

2.0469 

70.6 

2.3081 

67.1 

1.6552 

71.5 

1.0439 

57.6 

.5656 

60.5 

.5202 

44.3 

.3861 

49.0 

3 

1.0731 

338.0 

.9277 

331 . 1 

.5994 

341.6 

.4769 

335.4 

.2876 

347.2 

.3079 

332.1 

.2075 

340.7 

4 

.5558 

44.4 

.6028 

35.4 

.4262 

46.1 

,2129 

329.7 

.1641 

314.2 

.2239 

283.9 

.1685 

296.0 

5 

.6010 

325.5 

.4779 

310.2 

.4037 

323.6 

.1694 

277.9 

.0911 

255.1 

. 1374 

207.5 

.1136 

219.1 

6 

.0853 

294.0 

.1558 

12.2 

.0848 

42.1 

,0670 

248.0 

.0383 

253.1 

.0324 

183.7 

.0299 

174.9 

7 

.2394 

309.4 

.3365 

295.4 

.3250 

316.8 

.0870 

229.4 

.0631 

li8l3 

.0794 

165.3 


}?§:$ 

8 

.1594 

232.6 

.1248 

227.6 

.1252 

232.2 

.0610 

175.8 

.0343 

.0535 

88.9 

9 

.0481 

266.4 

.1292 

261.1 

.1631 

301 .0 

.0510 

157.3 

.0303 

164.6 

.0340 

104.5 

.0283 

126.3 

10 

.1361 

216.6 

.1530 

191.5 

.1820 

218.0 

.0382 

120.8 

.0305 

109.0 

.0505 

47.6 

.0383 

72.6 

H 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 




c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.9083 

2.0 

.7682 

3.5 

.6023 

3.8 

.4364 

4.3 

.2436 

351.6 

.2639 

353.2 


2 


.2908 

28.3 

.0922 

348.3 

.0957 

304.6 

.1401 

277.6 

.0882 

239.7 

.0957 

255.8 


3 


. 1563 

317.0 

.0180 

174.8 

.0496 

187. 7 

.0818 

190.5 

.0289 

129.9 

.0150 

132.7 


4 


.1404 

271.1 

.0499 

314.8 

.0146 

243.4 

.0491 

169.0 

.0213 

201.5 

.0147 

235.8 


s 


.1053 

191.6 

.0434 

203.7 

.0299 

146.4 

.0515 

101.2 

.0146 

98.0 

.0060 

102.5 


4 


.0332 

131.7 

.0178 

180.7 

.0072 

65.1 

.0273 

29,', 

.0059 

86.9 

.0048 

301.3 


7 


.0414 

145.2 

.0456 

143.0 

.0167 

124.8 

.0173 

.0 

.0105 

357.9 

.0039 

172.6 


a 


.0339 

83.3 

.0429 

56.2 

.0161 

30.7 

.0196 

281.3 

.0100 

240.1 

.0061 

333.6 


9 


.0308 

74.9 

.0148 

340.2 

.0041 

329.3 

.0069 

173.3 

.0031 

175.3 

.0127 

221.9 


10 


.0364 

16.5 

.0174 

7.4 

.0100 

353.4 

.0053 

300.3 

.0063 

136.6 

.0161 

114.4 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.1483 

2 i2:5 

.6499 

169.3 

.6960 

172.5 

.6669 

176.7 

.4221 

185.8 

.2106 

194.9 

.0748 

241.9 

.1495 

338.4 

2 

.3464 

.3570 

248.7 

.1680 

242.5 

.0863 

225.3 

. 03B3 

206.7 

.0273 

178.0 

.0270 

200.1 

.0383 

228.1 

3 

.2225 

329.3 

.1085 

320.6 

.0189 

335.9 

.0108 

98.9 

.0126 

114.1 

.0119 

106.0 

.0141 

122,7 

.0138 

115.5 

4 

.0235 

5.0 

.0081 

148.8 

.0141 

158.6 

.0165 

158.3 

.0121 

169.5 

.0098 

165.8 

.0093 

198.4 

.0061 

204.8 

5 

6 

mi 

im 

: 8 * 4 7 ? 

248.4 

254.0 

.0073 

.0035 

245.- 8 

:8ffi 

334.0 

217.6 

.0084 

.0022 

33.6 

2IB.3 

.0074 

.0028 

17.8 

248.3 

.0072 

.0034 

59.8 

296.8 

.0056 

.0050 

65.1 

283.9 

7 

.0023 

233.7 

.0035 

122.0 

.0025 

150.6 

.0005 

328.1 

.0017 

38.8 

.0012 

65.8 

,0018 

127.7 

.0037 

137.5 

B 

.0051 

228.0 

.0044 

251.2 

.0020 

220.8 

.00 27 

254.8 

.0037 

305.2 

.0025 

270.5 

.0030 

315.0 

.0035 

305.7 

9 

.0023 

346.0 

• 0034 

334.1 

.0018 

41.8 

.0027 

37.8 

.0020 

109.1 

.0026 

109.2 

.0036 

176.3 

,0063 

164.3 

10 

.0018 

198.3 

• 0014 

3.8 

.0009 

30.7 

.0005 

95.3 

.0013 

70.9 

.0017 

42.5 

.0033 

82.2 

.0078 

41.1 



NACA 0012 AIRFOIL 

MACH NUMBER ■ .40 MEAN INCIDENCE =' 9.0 DEO 
PITCHING FREQUENCY =10.00 HZ (K*. 09341 PITCHING AMPLITUDE « 10.0 DEG 


FILEI 42 (SHEEP ■ .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

i 



’IsIS 

1 .0387 
.3035 

iSSSb 

:!2?4 

:lii? 

.9096 

.6717 

:i?3? 

.5957 

.4704 


.*2711 


:38o! 

3 

.3103 

.7934 

.0933 

.3805 

.1165 

.2073 

-.0410 

.2855 

-.0134 

.1771 

-.0335 

.0705 

-.0076 

.1126 

4 

.0603 

.7685 

-.0382 

.3836 

.0842 

.2721 

-.0808 

.3568 

.0137 

.2490 

-.0508 

.1089 

-.0260 

.2033 

S 

-.3191 

.3976 

-.2226 

.1404 

-.1022 

.1887 

-.2978 

.1051 

-.1741 

.1256 

-.0954 

-.0031 

-.1456 

.0347 

6 

-.3054 

.0667 

-.1299 

-.0520 

-.1270 

.0339 

-.1810 

-.1584 

-.1354 

-.0536 

-.0411 

-.0580 

-.0871 

-.0586 

7 

-. 1721 

-.1005 

-.0103 

-.0649 

-.0645 

-.0368 

.0238 

-.1629 

-.0479 

-.1063 

.0151 

-.0372 

-.0219 

-.0830 

a 

.0124 

-.1519 

.0656 

-.0072 

.0034 

-.0344 

.1090 

-.0582 

.0268 

-.0868 

.0455 

-.0186 

.0405 

-.0596 

9 

.0966 

-.0160 

.0137 

.0880 

.0096 

.0130 

.0785 

.0315 

.0553 

-.0385 

.0308 

.0138 

.0438 

-.0157 

to 

.0013 

.0312 

-.0887 

.0382 

-.0261 

.0223 

.0056 

.0494 

.0401 

.0055 

.0080 

.0188 

.0312 

.0102 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.2249 

.3973 

.2256 

.3016 

.1450 

.3436 

.0643 

.3857 

-.0933 

.3936 

-.1224 

.4217 


2 


.2332 

.3909 

.1173 

.2327 

-.0197 

.1450 

-.1567 

.0572 

-.1879 

-.0691 

-.1685 

-.0389 


3 


-.0302 

.1310 

-.0082 

.0595 

-.0321 

.0144 

-.0559 

-.0306 

-.0243 

-.0611 

-.0376 

-.0378 


4 


-.1325 

. 1091 

-.0894 

.0809 

-.0702 

.0008 

-.0510 

-.0792 

.0265 

-.0875 

.0051 

-.0794 


5 


-.0811 

-.0878 

-.0521 

-.0618 

-.0021 

-.0652 

.0480 

-.0686 

.0720 

-.0093 

.0518 

-.0227 


6 


-.0058 

-.0635 

-.0123 

-.0459 

.0220 

.0381 

-.0283 

.0562 

-.0106 

.0460 

.0301 

.0479 



7 


.0459 

-.0398 

.0399 

-.0486 

-.0061 

.0363 

.0363 

-.0355 

.0493 

-.0145 


.8 


.0597 

.0121 

.0369 

.0085 

.0172 

.0191 

-.0024 

.0297 

-.0345 

-.0087 

-.0379 

.0009 


9 


.0202 

.0262 

.0223 

.0143 

.0028 

.0199 

-.0168 

.0254 

-.0133 

-.0248 

-.0124 

-.0206 


XO 


-.0031 

.0262 

-.0066 

.0320 

-.0149 

.0195 

-.0232 

.0070 

.0097 

-.0175 

• 

.0030 

-.0163 



H 

P 

1 L 

p 

2 L 

P 3 L 

P 

4 L 

P 

5 L 

P 6 L 

P 7 L 

P 

8 L 


A 

B 

A 

B 

A B 

A 

B 

A 

B 

A B 

A 

B 

A 

B 

1 

.0744 

.0260 

.0539 

-.3467 

-. 0079 - 1.4208 

-.0197 

-.2979 

-.1337 

-.3550 

-.1436 -.1333 

-.1354 

.0389 

-.1740 

.2493 

2 

-.2909 

.0047 

-.1478 

-.0881 

-.3287 -.2062 

-.0259 

-.0574 

-.0347 

.-.0769 

-.0154 -.0771 

-.0496 -.0706 

-.0811 

-.0924 

3 

-.1020 

.1621 

-.0451 

.0329 

-.0414 .0422 

.0013 

-.0018 

.0061 

-.0069 

.0082 -.0090 

.0008 -.0153 

-.0043 

-.0272 

4 

.0025 

.0545 

.0081 

-.0014 

.0371 -.0442 

.0138 

-.0072 

.0168 

-.0204 

.0218 -.0152 

.0136 -.0301 

.0327 

-.0388 

5 

-.0472 

-.0007 

-.0098 

-.0079 

-.0100 -.0010 

-.0009 

.0038 

.0071 

.0110 

.0070 .0149 

.0211 

.0063 

.0330 

.0154 

6 

-.0301 

-.0034 

-.0060 

.0005 

.1174 -.0275 

-.0037 

• 0022 

-.0030 

.0097 

-.0066 .0106 

-.0053 

.0216 

-.0006 

.0331 

7 

-.0021 

-.0153 

-.0002 

-.0028 

-.0108 -.0040 

-.0019 

-.0017 

-.0075 

.0014 

-.0087 -.0008 

-.0090 

.0103 

-.0266 

.0101 

8 

.0072 

-.0104 

-.0009 

-.0017 

-.0140 -.0010 

-.0016 

-.0017 

-.0041 

-.0005 

-.0030 -.0053 

-.0121 -.0025 

-.0148 

-.0224 

9 

10 

-:88H 


-.0008 

-.0001 

©o 

o© 

MM 

MW 

-.0015 -.0013 
.0060 .0042 

.0014 

.0010 

-.0003 

.0012 

.0007 

.0044 

-.0035 

.0006 

.0052 -.0030 
.0050 .0023 

-.0005 -.0104 
.0066 -.0059 

:8I« 

-.0132 

-.0009 



NACA 0012 AIRFOIL 


MACH HUMBER < .40 MEAN INCIDENCE « 7.0 DEQ 

PITCHING FREQUENCY >10.00 HZ (K-.0934) PITCHING AMPLITUDE ■ 10.0 DEG 


Oo 

Ul 


FILE I 87 (SHEEP • 30.0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

p 

III 

p 

2U 

p 

3U 

P 

4U 

P 

5U 

P 

6U 


p 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 


B 

A 

B 

1 

-.1755 

2.9304 

-.3136 

1.9884 

-.0327 

1.4284 

-.0535 

1.4728 

.0653 

1 .0948 

-.0039 

1.2780 

.0850 

1.0119 

2 

1 .6581 

1.0289 

1 . 8630 

1.2162 

1.3808 

.7058 

.7340 

.6972 

.4191 

.3743 

.2713 

.4586 

.2353 

.3037 

3 

":3?2§ 

.9070 

-.6299 

.7163 

-.2614 

.5225 

-.3260 

.3898 

-.1621 

.2764 

-.2705 

.2 

462 

-.1451 

.2049 

4 

.3663 

.2217 

.4937 

.1997 

.3117 

-.1448 

.1129 

-.1464 

.0457 

-.2169 

-.0665 

-.1762 

-.0057 

5 

-.4646 

.4195 

-.4604 

.2069 

-.2753 

.2599 

-.1778 

-.0077 

-.0740 

-.0348 

-.0116 


120 

574 

-.0268 

-.0894 

6 

-.0694 

-.0334 

-.0100 

.1115 

-.0049 

.0637 

-.0608 

-.0716 

-.0399 

-.0375 

.0030 

-.i 

-.0076 

-.0365 

7 

-.2186 

.1168 

-.3109 

.0154 

-.2330 

.1272 

-.0235 

-.0806 

.0081 

-.0650 

.0829 

-.< 

536 

.0392 

.0567 

-.0655 

8 

-.0763 

-.1460 

-.0073 

-.0749 

-.0527 

-.0764 

.0396 

-.0432 

.0337 

-.0080 

.0472 

.0541 

.0202 

• 


- • 0063 

-AM 

y.m 


.0358 

.•o 0 ^ 

-.0287 

-.0162 

:SS? S 7 

-*#0087 

Mil 

1 C 

209 

206 

.•oiii 

;811i 

10 

-.1412 

-.1655 

-.0099 

#d 


H 

p 

au 

P 

9U 

P10U 

P11U 

PI2U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0144 

.9076 

.0307 

.7831 

.0255 

.6014 

.0202 

.4197 

-.0674 

.2253 

-.0619 

.2438 

2 

.0674 

.2675 

-.0971 

.0755 

-.1426 

.0403 

-.1880 

.0051 

-.1060 

-.0781 

-.1228 

-.0401 

3 

-.1514 

.0979 

.0016 

-.0441 

-.0065 

-.0703 

-.0146 

-.0964 

.0362 

-.0168 

.0194 

-.0121 

4 

-.1381 

-.0635 

-.0223 

.0169 

.0077 

-.0194 

.0377 

-.0556 

-.0018 

-.0096 

-.0073 

.0025 

5 

.0253 

-.0914 

.0116 

-.0254 

.0389 

-.0021 

.0661 

.0211 

.0155 

.0008 

-.0071 

-.0064 

6 

.0184 

-.0224 

-.0025 

.0032 

-.0067 

.0196 

-.0108 

.0360 

.0017 

.0102 

.0076 

-.0070 

7 

♦ 0609 

-.0258 

• 0177 

-.oiao 

.0039 

-.0073 

-.0099 

.0035 

-.0057 

-.0021 

.0059 

.0040 

8 

.0296 

.0487 

.0103 

.0142 

-.0003 

.0061 

-.0108 

-.0020 

.0013 

.0008 

-.0044 

.0023 

9 

-.0025 

.0231 

.0078 

.0018 

.0008 

-.0004 

-.0062 

-.0027 

-.0074 

-.0097 

.0015 

-.0074 

10 

-#0093 

.0219 

-.0018 

.0235 

-.0029 

.0044 

-.0039 

-.0147 

.0181 

-.0003 

.0085 

.0061 


3 

4 

5 

6 

7 

8 
? 

10 


P 1L 

A B 

.0446 .1192 

-.4079 -.0258 
-.1515 .1819 

-.0029 .0049 

-.0196 -.0128 
-.0037 -.0005 
-.0012 .0013 

-.0010 -.0006 
-.0035 .0036 

-.0020 -.0053 


P 2L 

A B 


.1380 

-.3542 

-.0819 

.0054 

-.0064 

.0001 

.0011 

-.0013 

-.0012 

-.0008 


-.6846 

-.1658 

.0755 

-.0067 

-.0137 

.0053 

-.0009 

-.0011 

.0007 

-.0002 


P 

3L 

P 

4L 

A 

B 

A 

B 

.0882 

-.7315 

.0334 

-.7153 

-.1547 

-.0954 

-.0679 

-.0774 

-.0028 

• 0186 

.0147 

.0005 

.0081 

-.0041 

.0106 

-.0043 

-.0036 

-.0047 

-.0051 

.0015 

.0009 

-.0005 

-.0002 

-.0046 

.0010 

-.0011 

-.0010 

.0000 

.0008 

-.0001 

-.0003 

-.0010 

.0022 

.0016 

-.0004 

.0017 

.0008 

.0015 

-.0001 

-.0005 


P 5L 

p 

6L 

A 

B 

A 

B 

-.0788 -.4595 

-.0853 

-.2405 

-.0289 -.0454 

-.0125 

-.0423 

.0152 -.0037 

.0156 

-.0019 

.0069 -.0054 

.0069 

-.0028 

-.0012 

• 0085 

-.0016 

.0064 

-.001 1 

.0003 

-.0007 

-.0001 

-.0003 

.0018 

-.0013 

.0008 

-.0025 -.0002 

-.0006 

-.0008 

-.0006 

.0020 

-.0002 

.0017 

-.0008 

• 0008 

-.0004 

• 0002 


p 

7L 

P 

CO 

A 

B 

A 

B 

-.1041 

-.0640 

-.0877 

.1177 

-.0294 

-.038] 

-.0483 

-.0467 

.0153 

-.0081 

.0196 

-.0054 

.0041 

-.0038 

.0001 

.0012 

.0024 

.0046 

• 0020 

-.0010 

.0009 

.0004 

.0035 

.0024 

-.0008 

.0024 

-,0009 

.0039 

-.0015 

-.0006 

-,0019 

-.0023 

.0016 

.0000 

,0035 

.0007 

.0007 

.0015 

-,0036 

.0044 



00 

ON 


NACA 0012 AIRFOIL 

MACH NUMBER » .40 MEAN INCIDENCE * 9.0 DEO 

PITCHING FREQUENCY =<10.00 HZ (K>. 09341 PITCHING AMPLITUDE • 10.0 DEG 


FILE! 42 (SHEEP - .0> 


FOURIER AMPLITUDES (Cl AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

p 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

3.0137 

337.9 

1.0490 

332.0 

• 4414 

3.2 

.9283 

11.3 

.6624 

23.9 

.3371 

23.9 

.3687 

30.6 

2 

1.1399 

68.9 

.7236 

63.2 

• S819 

66.8 

.9276 

43.6 

.6967 

47.5 

.3254 

31.1 

.3364 

41.7 

3 

. 8338 

21.3 

.3918 

13.8 

• 2378 

29.3 

.2884 

331.8 

.1776 

353.7 

.0789 

333.2 

.1129 

336.2 

4 

.7708 

4.3 

.3853 

334.3 

• 2848 

17.2 

.3638 

347.2 

.2493 

3.1 

.1201 

335.0 

.2032 

332.7 

3 

.3098 

321.3 

.2632 

302.2 

• 2147 

331.6 

.3138 

289.4 

.2147 

303.8 

.0954 

268. 1 

.1497 

283.4 

6 

.3126 

282.3 

.1399 

248.2 

• 1314 

284.9 

.2403 

228.8 

.1643 

231 .0 

.0711 

213.3 

.1049 

236.1 

7 

. 1992 

239.7 

.0638 

189.2 

• 0743 

240.3 

.1646 

171.7 

.1166 

204.2 

.0591 

165.2 

.0878 

194.3 

8 

.1324 

173.3 

.0660 

96.3 

• 0346 

174.4 

. 1236 

118.1 

.0908 

162.8 

.0491 

112.2 

.0720 

145.8 

9 

.0979 

99.4 

• 0890 

8.9 

• 0178 

32.6 

.0846 

68.1 

.0674 

124.8 

.0337 

63.9 

.0463 

109.8 

10 

.0312 

1.6 

.0966 

293.3 

• 0343 

310.4 

.0497 

6*5 

.0403 

82.2 

.0204 

23.0 

.0328 

71.8 


H 

P 

BU 

P 

9U 

PlOU 

PUU 

P12U 

P13U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4363 

29.3 

.3766 

36.8 

.3729 

22.9 

.3910 

9.5 

.4043 

346.7 

.4391 

343.8 

2 

.4532 

30.8 

.2606 

26.7 

.1463 

332.3 

. 1668 

290.1 

.2002 

249.8 

.1973 

232.6 

3 

.1403 

339.0 

.0601 

352.1 

• 03S2 

294.2 

.0637 

241.3 

.0658 

201.7 

.0333 

224.9 

4 

.1873 

303.6 

.1203 

312. 1 

.0702 

270.7 

.0942 

212.8 

.0915 

163.2 

.0796 

176.3 

5 

.1196 

222.7 

.0809 

220.1 

.0653 

181.8 

.0838 

143.0 

.0726 

97.3 

.0366 

113.7 

6 

.0638 

185.2 

.04 75 

195.0 

.0358 

142.2 

.0572 

100.7 

.0680 

42.6 

.0557 

59.3 

7 

.0734 

142.5 

.0629 

140.6 

.0386 

99.2 

.0514 

43.0 

.0608 

324.2 

.0525 

344.0 

8 

.0609 

78.6 

.0378 

77.1 

.0257 

42. 1 

.0298 

335.5 

.0356 

255.8 

.0380 

271 .4 

9 

.0331 

37.6 

.0265 

57.3 

.0201 

8.0 

.0303 

326.6 

.0292 

211.6 

.0241 

211.0 

10 

.0264 

333.3 

.0327 

348.3 

.0246 

322.6 

.0243 

286.8 

.0201 

151.0 

.0168 

169.8 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

SL 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.0789 

70.8 

.3509 

171.2 

1 .420B 

180.3 

.2985 

183.8 

.3794 

200.6 

.2117 

222.7 

.1602 

284.0 

.3040 

323.1 

2 

.2910 

270.9 

.1721 

239.2 

.3880 

237.9 

.0630 

204.2 

.0844 

204.3 

.0786 

191 .3 

.0863 

213.1 

.1229 

221.2 

3 

.1913 

327.8 

. 0558 

306.1 

.0591 

315.5 

.0022 

144.6 

.0092 

138.6 

.0121 

137.7 

.0133 

176.9 

.0273 

189.1 

4 

.0546 

2.6 

.0083 

99.4 

.0577 

140.0 

.0156 

117.6 

.0264 

140.6 

.0266 

124.9 

.0330 

133.6 

.0507 

139.9 

5 

.0472 

269.1 

.0126 

231.1 

.0101 

264.4 

.0039 

346.2 

.0131 

32.8 

.0164 

25.2 

.0220 

73.5 

.0383 

66.2 

6 

.0302 

263.6 

.0060 

274.6 

.1206 

103.2 

.0043 

300.5 

.0102 

342.9 

.0125 

328.2 

.0223 

346.3 

.0331 

358.9 

7 

.0155 

187.7 

.0028 

185.0 

.01 IS 

249.5 

.0026 

228.9 

.0076 

280.7 

.0087 

264.3 

.0137 

318.8 

.0285 

290.8 

8 

.0127 

145.5 

.0019 

209.3 

.0141 

265.9 

.0024 

223.8 

.0041 

263.0 

.0061 

209.3 

.0124 

238.2 

.0269 

213.6 

? 



.0026 

.0022 

343.3 

.0019 

229.0 

.0014 

102.2 

.0033 

168.7 

.0060 

120.4 

.0104 

182.6 

.0188 

134.8 

10 

349.7 

357.2 

.0073 

55.2 

.0016 

38.0 

.0045 

82.4 

.0055 

65.6 

.0088 

131.8 

.0147 

93.5 



-*r 





1 


1 


r 


r 




t 
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NACA 0012 AIRFOIL 

HACH NUMBER » .40 MEAN INCIDENCE ■ 9.0 DEO 

PITCHING FREQUENCY >10.00 HZ (K-.0934) PITCHING AMPLITUDE > 10. 0 DEO 


00 


FILE I 87 (SHEEP > 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

F 

> 7U 

c 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.9337 

336.4 

2.0130 

331.0 

1.4287 

338.7 

1.4738 

357.9 

1.0968 

3.4 

1.2780 

339.8 

1.013! 

1 4.8 

1 .9514 

38.2 

2.2248 

56.9 

1.5508 

62.9 

1.0123 

46.5 

.5619 

48.2 

.5329 

30.6 

.3841 

f 37.8 

1.1113 

324.7 

.9339 

318.7 

.5843 

333.4 

.3082 

320.1 

.3204 

329.6 

.3657 

312.3 

• 231< 

) 324.7 

.4817 

40.3 

.3412 

24.2 

.3702 

32.7 

.1836 

307.9 

.1334 

287.3 

.2269 

233.0 

• 1 76! 

1 268.2 

• 4240 

312.1 

.3047 

294.2 

.3786 

313.4 

.1779 

267.5 

.0818 

244.8 

.1126 

.0573 

>83. J 

• 093< 
.0373 

| 196.7 

.0770 

244.3 

.1120 

354.9 

.0639 

355.6 

.0940 

220.4 

.0548 

226.8 

177.0 

i 191.7 

• 2470 

298.1 

.3113 

272.8 

.2655 

298.6 

.0839 

196.2 

.0635 

172.9 

.0987 

122.9 

.0763 


• 1447 

207.6 

.0752 

185.5 

.0928 

214.6 

.0386 

137.3 

.0347 

103.4 

.0718 

41.1 

.0603 

! 70.4 

• 0319 

262.8 

.1847 

249.1 

.1603 

282.9 

.0365 

141.7 

.0122 

135.9 

.0214 

11.6 

.0162 34.0 

.0183 49.1 

• 1413 

181.7 

,1962 

130.8 

.1704 

193.6 

.0577 

106.3 

.0238 

114.5 

.0217 

18.3 


H 

p 

6U 

P 

9U 

P10U 

PIIU 

P12U 

P13U 

c 

P 

c 

P 

C 

P 

c 

P 

c 

P 

c 

P 

1 

.9077 

.9 

.7837 

2.2 

.6020 

2.4 

.4202 

2.8 

.2351 

343.3 

.2315 

343.8 

5 

MU 

14.2 

302.9 

.1230 

.0442 

f?5:S 

.1482 

.0706 

285.8 

185.3 

.1881 

.0975 

271.6 

188.6 

.1317 

.0400 


:m 

m:l 

4 

.1320 

245.3 

.0280 

307.1 

.0208 

158.3 

.0672 

145.8 

.0097 

190.8 

.0079 

288.3 

3 

.0948 

164.3 

.0279 

133.4 

.0389 

93.2 

.0694 

72.3 

.0156 

87.0 

.0095 

227.8 

6 

.0290 

140.5 

.0040 

321.9 

.0207 

341.2 

.0376 

343.3 

.0104 

9.7 

.0103 

133.0 

7 

.0661 

113.0 

.0252 

135.6 

. 00B2 

151.8 

.0105 

289.3 

.0061 

230. 0 

.0071 

53.6 

0 

.0570 

31.3 

.0175 

35.9 

.0061 

357.3 

.0110 

259.8 

.0015 

58.7 

.0051 

296.2 

9 

.0232 

353.7 

.0080 

77.0 

.0009 

118.8 

.0068 

246.5 

.0122 

217.1 

.0073 

168.8 

to 

.0238 

337.0 

.0236 

355.6 

.0053 

327.1 

.0152 

194.8 

.0181 

90.8 

.0105 

54.2 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 6L 

P 7L 


C P 

C P 

C P 

C P 

C P 

C P 

C P 


1 

.1273 

20.5 

• 6983 

168.6 

.7368 

173.1 

.7161 

177.3 

.4662 

189.7 

.2551 

199.5 

.1222 

238.4 

.1468 

323.3 


.4087 

266.4 

.3911 

244.9 

.1817 

238.3 

.1030 

221.3 

.0539 

212.5 

.0441 

196.5 

.0483 

217.6 

.0672 

226.0 

3 

.2367 

320.2 

• 1114 

312.7 

.0189 

351.4 

.0147 

88.2 

.0156 

103.7 

.0157 

97.0 

.0173 

117.9 

.0204 

105.4 

4 

.0057 

329.3 

.0006 

141 .5 

.0090 

116.8 

.0115 

112.2 

.0088 

128.1 

.0075 

111.6 

.0056 

133.1 

.0012 

4.9 

3 


2U:S 

.0151 

.0053 

205.3 

.0059 

217.6 

121.5 

.0053 

286.0 

.0086 

352.0 

.0066 

345.7 

.0052 

27.8 

.0022 

117.2 

6 

1 .4 

.0010 

.0046 

183.1 

.0011 

283.3 

.0007 

261.9 

.0010 

65.2 

.0042 

35 . 3 

7 

.0017 

317.8 

• 0014 

130.4 

.0021 

121.4 

.0010 

272. 1 

.0019 

351 . 1 

.0015 

302.3 

.0025 

342.5 

.0040 

346.6 

B 

.0012 

239.7 

.0017 

229.1 

.0008 

95.6 

.0011 

194.2 

.0025 

266. 1 

.0010 

216.1 

.0016 

248.9 

.0029 

219.5 

9 

.0030 

313.6 

.0014 

302.8 

.0027 

53.3 

.0018 

345.3 

.0021 

342.9 

.0017 

354.4 

.0017 

88.4 

.0036 

78.7 

10 

• 0036 

200.7 

• 0000 

254.9 

.0017 

27.6 

.0005 

193.9 

.0011 

315.9 

.0005 

294.7 

.0016 

23.6 

.0057 

321.2 



NACA 0012 AIRFOIL 


MACH NUMBER * .40 MEAN INCIDENCE « 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ (K°.0376> PITCHING AMPLITUDE • 10.0 DEO 


FILE! 34 (SHEEP • .01 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

p 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

• 

1 

.4304 

1.3025 

.1334 

.0985 

. 1513 

-.0528 

.2784 

-.118? 

.2597 

-.0786 

.1427 

-.0210 

.2321 

-.0437 

2 

1 .9954 

.5686 

.8815 

.2748 

.6062 

.1212 

.7196 

.2316 

.4617 

.1391 

.2100 

.0818 

.3458 

.1004 

3 

.4996 

-.1796 

.2323 

-.2432 

.2045 

-.2415 

.3632 

-.4031 

.253? 

-.3120 

.1524 

-.1253 

.2243 

-.2187 

4 

.3348 

.3153 

.1146 

.099? 

.1423 

.0318 

.2317 

.0721 

.1638 

.0475 

.0733 

.0421 

.1015 

.0520 

3 

.3388 

-.2660 

.2144 

-.1933 

.1693 

-.1356 

.301? 

-.1023 

,2039 

-.0914 

. 1077 

-.0130 


-.0365 

6 

.0946 

.0915 

.0328 

.0076 

.0660 

-.0012 

.1426 

.0607 

.1128 

.0417 

.0417 

.0375 

.0366 

7 

.2564 

-.1341 

. 1483 

-.0917 

.1227 

-.0685 

.2064 

.0534 

.1434 

.0238 

.0643 

.0353 

.1065 

.0288 

8 

.0992 

.0991 

.0291 

.0103 

.0502 

.003? 

.0593 

.0954 

.060? 

.0627 

.0145 

.0455 

.0366 

.0575 

9 

.0653 

.0503 

.0383 

-.0082 

.0595 

-.0223 

.0710 

.0896 

.0642 

.058? 

.0138 

.0393 

.0363 

.031? 

io 

-.0210 

.0421 

-.0292 

-.0305 

.0132 

-.0112 

.0117 

.0581 

.0292 

.0431 

.0024 

.0287 

.0180 

.0348 

H 


P 

8U 

P 

?U 

P10U 

P11U 

P12U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.1980 

-.0097 

.1664 

.1418 

.0927 

• 2847 

.0190 

.4277 

-.0328 

.5012 

-.0275 

.5403 


2 


.2758 

.0995 

.1726 

.0713 

.0804 

.0464 

-.0118 

.0214 

-.0735 

.0090 

::8S55 

.0250 


3 


.2013 

-.1234 

.1092 

-.0216 

.0319 

.0350 

-.0454 

.0916 

-.0635 

.0781 

.0773 


4 


.064? 

.053? 

.0253 

.0441 

-.002? 

• 0102 

-.0312 

-.0238 

-.0254 

-.0103 

-.0155 

.0089 


5 


. 1258 

-.0010 

.0490 

.0298 

.0086 

.0309 

-.0318 

.0320 

-.0466 

.0170 

-.044? 

.0107 


6 


.0348 

.0447 

-.0030 

.0301 

-.0066 

• 0030 

-.0102 

-.0241 

-.0103 

-.007? 

::8m 

:888§ 


7 


.0646 

.0478 

.0093 

.0330 

-.0016 

• 0262 

-.0124 

.0194 

-.0277 

-.0013 

. 

0 


.0106 

.0495 

-.0120 

.0197 

-.0129 

.0109 

-.0138 

.0021 

-.0123 

-.0034 

-.0062 

.0038 


9 


.0045 

.0524 

-.0155 

.0191 

-.0207 

• 0087 

-.0259 

-.0017 

-.0133 

-.0147 

-.0095 

-.0021 


10 


-.0021 

.0310 

-.0025 

.0019 

-.0068 

-.0022 

-.out 

-.0063 

-.0098 

-.0030 

-.014? 

-.0012 



H 

P 

1L 

P 

2L 

P 3L 

P 4L 

P 3L 

P 6L 

P 7L 

P 8L 


A 

B 

A 

B 

A B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0367 

.2798 

.0074 

-.1292 

-.0288 -.7760 

-.0148 -.178? 

-.0506 -.1781 

-.034? -.0047 

-.0496 

.1643 

-.0580 

.3777 

2 

-.018? 

.0377 

-.0914 

-.0311 

-.2951 -.1129 

-.0323 -.0320 

-.0724 -.0420 

-.0330 -.0337 

-.0338 -.0174 

-.0380 -.0044 

3 

.0148 

.0512 

-.0223 

.0416 

-.0694 .1078 

-•0156 .0164 

-.0191 

.0277 

-.0193 

.0237 

-.0203 

.0307 

-.0392 

.0400 

4 

.0713 

.0385 

.0173 

.0045 

.0074 -.0190 

-.0024 -.0088 

-.0091 -.0131 

-.0089 -.0116 

-.0120 -.0046 

-.0131 

.0008 

5 

:835S 

'Wot 

.0001 

-.0001 

-.0216 .0075 

-.0018 -.0030 

-.0066 .0006 

-.0102 

.0028 

-.0112 

• 0001 

-.0157 

.0027 

-.0273 

-.0014 

6 

.0024 

.0036 

-.0013 -.0033 

-.0043 -.0044 

-.0046 -.0044 

-.0068 -.0007 

-.0074 -.0000 

7 

.0205 

.0050 

.0009 

.0015 

-.0149 -.0009 

-.0015 -.0011 

-.0043 -.0020 

-.0031 -.0043 

-.0073 -.0047 

-.0096 -.0081 

8 

.0095 

.0169 

.0013 

.0011 

.0003 -.0075 

.0003 -.0022 

-.0016 -.0038 

-.0011 -.0033 

-.0033 -.0024 

-.0058 -.0018 

9 

.0033 

.0053 

.0006 

.0003 

.0030 -.0028 

.0016 -.0004 

.0026 -.0020 

.0031 -.0020 

.0014 -.0042 

.0008 -.004? 

10 

-.0029 

.0041 

-.0013 

-.0011 

-.0015 -.0034 

-.oooo -.oon 

-.0014 -.0014 

-.0016 -.0017 

-.0043 -.0007 

-.0088 -.003? 



r 



C — y 


J— J 



t 
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NACA 0012 AIRFOIL 

„ HACH NUMBER - .40 MEAN INCIDENCE = 12.0 DEO 

PITCHING FREQUENCY « 4.00 HZ <K=.0376> PITCHING AMPLITUDE • 10.0 DEO 


CD 

VO 


FILE: 93 ( SWEEP « 30.0) 


FOURIER COSINE <A> AND SINE (B> COEFFICIENTS 


H 

P 1 U 

P 

2 U 


A 

B 

A 

B 

1 

-.2133 1.3096 

-.2193 

.8763 

2 

2.3491 

.3218 

2.1606 

.4086 

3 

.1377 -.1724 

.1904 

-.4496 

4 

.7192 

.2327 

.6037 

.3080 

3 

.0821 -.1329 

.0792 

-.3463 

6 

.2717 

.0638 

.2673 

-.0105 

7 

.1133 -.1077 

.2062 

-.2600 

B 

.1634 

.0769 

.2417 

.0120 

9 

10 

•0220 “ • 0297 
.1094 .0268 

.1489 

.1434 

-.0516 

.0184 


P 

3 U 

P 

4 U 

P 

A 

B 

A 

B 

A 

-.0403 

.4291 

.0384 

.6993 

.0878 

1.6110 

.2492 

1.0831 

.2356 

• 6662 

.1209 

-.3327 

.1328 

.0588 

• 1013 

.3232 

.2040 

.2030 

.1865 

.0725 

.0410 

-.2771 

-.0124 

.0235 

.0070 

.2959 

.0580 

.0713 

.0326 

- • 0008 

.1147 

-.2396 

.0384 

.0040 

.0081 

.2335 

.0518 

.0658 

. 029 B 

-.0117 

.1227 

-.1306 

.0241 

.0394 

.0060 

.1340 

.0528 

.0338 

.0275 

-•0032 


su 

P 

6 U 

P 

7U 

B 

A 

B 

A 

B 

.6213 

.1124 

.7019 

.1263 

.3078 

. 1240 

.4729 

.1941 

.3408 

.1286 

.1254 

.0837 

.2213 

.0744 

•m 

.1106 

.0083 

.1135 

-.0007 

.0592 

.0267 

.0681 

.0307 

.0413 

.0351 

-.0308 

.0613 

-.0089 

.0531 

.0255 

-.0103 

.0477 

-.0048 

.0542 

.0135 

-.0533 

.0188 

-.0623 

.0198 

.0127 

-.0117 

.0148 

-.0013 

-.0020 

.0119 

-.0324 

.0174 

-.0207 

.0230 


H 


1 

2 

3 

4 
3 
6 
7 
B 
9 

10 


P 

8U 

P 

9 U 

P 10 U 

A 

B 

A 

B 

A 

B 

.1339 

.3109 

. 1338 

.2321 

. 1012 

.3603 

.4556 

.1704 

.2119 

.1367 

.0482 

.0863 

.0283 

.1259 

.0120 

.0112 

-.0117 

.0109 

.0230 

.0612 

.0118 

.0352 

-.0109 

• 0181 

.0284 

.0523 

-.0102 

.0011 

-.0113 

• 0058 

-.0003 

.0592 

.0136 

.0256 

-.0046 

• 0068 

-.0244 

.0804 

-.0231 

.0351 

-.0216 

.0141 

-.0837 

.0071 

-.0437 

-.0074 

-.0243 

-•0209 

-.0137 

-.0070 

-.0073 

-.0166 

.0014 

-.0125 

-.0361 

.0084 

-.0111 

-.0119 

.0007 

-.0127 


P11U P12U P13U 

AD A B A B 


.0486 

• 4885 

-.0240 

.5083 

-.0234 

.3138 

-.1135 

• 0359 

-.1817 

-.0254 

-.1494 

-.0171 

-.0354 

.0106 

-.0249 

-.0048 

-.0202 

.0173 

-.0337 

-.0190 

-.0277 

-.0299 

-.0234 

-.0186 

-.0124 

• 0106 

-.0017 

-.0078 

-.0028 

-.0047 

-.0227 

-•0120 

.0011 

-.0113 

-.0002 

-.0137 

-.0201 

-,0068 

.0003 

-.0088 

.0105 

-.0077 

-.0053 

-.0344 

.0161 

-.0026 

.0142 

.0043 

.0105 

-.0084 

-.0006 

.0086 

-.0000 

.0080 

.0126 

-.0135 

.0059 

.0014 

.0058 

.0040 


H 

p 

1 L 

P 

2 L 


A 

B 

A 

B 

1 

.0159 

• 4685 

. 015 ? 

-.2191 

5 

-.0184 

.0326 

-.1850 

-.0437 

3 

-.0189 

.1249 

-.0332 

.0839 

4 

.0605 

.0469 

.0278 

.0146 

5 

-.0031 

.0012 

-.0069 

.0034 

6 

.0000 

.0091 

-.0008 

.0024 

7 

-.0011 

-.0023 

-.0009 

.0004 

8 

.0030 

.0018 

.0002 

.0012 

9 

.0016 

-.0033 

-.0012 

.0002 

10 

• 0065 

.0017 

.0017 

-.0007 


P 

3L 

P 

4 L 

A 

B 

A 

B 

.0215 

-.4091 

-.0099 

-.4399 

-.1346 

-.0510 

-.1098 

-.0538 

-.0154 

.0270 

-.0111 

.0130 

• 0068 

-.0060 

-.0019 

-.0108 

-.0035 

.0022 

-.0038 

.0021 

-.0007 

-.0014 

- .0006 

-.0032 

.0004 

- .0004 

.0021 

.0004 

.0007 

.0008 

.0017 

.0015 

-.0010 

.0009 

-.0014 

.0016 

.0005 

-.0011 

.0006 

- . 0008 


P 

SL 

P 

6 L 

A 

B 

A 

B 

-.0305 

-.2714 

-.0402 

-.0789 

-.0658 

-.0357 

-.0512 

-.0313 

-.0070 

.0076 

-.0054 

.0042 

-.0058 

-.0095 

-.0069 

-.0113 

-.0011 

.0006 

.0008 

-.0014 

-.0008 

-.0040 

.0000 

-.0042 

.0022 

-.0006 

.0040 

-.0008 

.0024 

.0005 

.0023 

.0019 

-.0006 

.0021 

-.0011 

.0024 

-.0008 

.0005 

-.0001 

.0003 


P 

7 L 

P 

8 L 

A 

B 

A 

B 

-.0405 

. 1006 

-.0413 

.3065 

-.0649 

-.0249 

-.0863 

-.0258 

-.0059 

.0044 

-.0092 

.0028 

-.0134 

-.0120 

-.0140 

-.0171 

.0017 

-.0039 

.0032 

-.0066 

-.0005 

-.0056 

.0011 

-.0066 

.0055 

-.0033 

.0086 

-.0039 

.0042 

.0021 

.0060 

.0051 

.0001 

.0034 

-.0003 

.0047 

-.0003 

.0018 

-.0003 

.0051 



HACA 0012 AIRFOIL 


VO 

O 


MACH NUMBER • .40 MEAN INCIDENCE * 12.0 DEO 
PITCHING FREQUENCY = 4.00 HZ <K«. 0374) PITCHING AMPLITUDE • 10.0 DEG 


FILE 1 34 (SHEEP ■ .01 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.3782 

19.1 

.1823 

37.3 

.1603 

109.3 

.3028 

113.1 

.2713 

106.8 

.1442 

98.4 

.2362 

100.7 

2 

2.0748 

74.1 

.9233 

72.7 

.6181 

78.7 

.7559 

72.2 

.4822 

73.2 

.2254 

68.7 

.3601 

73.8 

3 

.3309 

109.8 

.3304 

133.9 

.3165 

139.7 

.3439 

137.8 

.4023 

140.9 

.1973 

129.4 

.3133 

134.3 

4 

.4399 

46.7 

. 1521 

48.9 

.1460 

77.4 

.2426 

72.7 

.1706 

73.8 

.0846 

60.1 

.1141 

62.9 

3 

• 4446 

126.6 

.2889 

132.1 

.2169 

128.7 

.3188 

108.7 

.2234 

114.1 

. 1083 

96.9 

.1629 

110.3 

6 

.1316 

45.9 

.0337 

76.9 

.0660 

91.0 

. 1550 

67.0 

.1203 

69.7 

.0561 

48.0 

.0799 

62.7 

7 

.2894 

117.6 

.1744 

121.7 

.1405 

119.2 

.2132 

75.3 

.1454 

80.6 

.0733 

61.3 

.1103 

74.9 

9 

.1402 

43.0 

.0309 

70.6 

.0503 

85.6 

.1124 

31 .9 

. 0874 

44.2 

.0477 

17.6 

.0682 

32.3 

9 

.0823 

32.4 

.0393 

102.0 

.0633 

' 110.6 

.1143 

38.4 

.0872 

47.3 

.0416 

19.4 

.0633 

34.9 

10 

.0471 

333.3 

.0422 

223.8 

.0173 

130.2 

.0593 

11.4 

.0521 

34.1 

.0288 

4.8 

.0392 

27.3 

H 


P 

03 

C 

P 

9U 

P10U 

P11U 

P12U 

P13U 



C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.1983 

92.8 

.2186 

49.6 

.2994 

18.0 

.4281 

2.3 

.3023 

336.3 

.3410 

337.1 


2 


.2932 

70.2 

.1867 

67.3 

.0928 

60.0 

.0244 

331.2 

.0741 

277.0 

.0795 

288.3 


3 


.2361 

121.3 

.1113 

101.2 

.0474 

42.4 

. 1022 

333.6 

.1007 

320.9 

.0973 

322.6 


4 


.0844 

30.3 

.0509 

29.8 

.0106 

343.9 

.0393 

232.6 

.0274 

248.0 

.0178 

299.8 


3 


.1258 

90.5 

.0574 

38.7 

.0321 

13.5 

.0431 

313.1 

.0496 

290.0 

.0461 

283.4 


6 


.0566 

37.9 

.0303 

334.3 

.0073 

294.7 

.0261 

202.9 

.0130 

232.3 

.0024 

279.8 


7 


.0804 

53.5 

.0343 

15.7 

.0263 

356.6 

.0230 

327.4 

.0277 

267.2 

.0193 

270.3 


'8 


.0506 

12.0 

.0230 

328.5 

.0169 

310.1 

.0139 

278.5 

.0128 

254.4 

.0073 

301.3 


9 


.0326 

4.9 

.0246 

321.0 

.0225 

292.7 

.0260 

266.2 

.0198 

222.2 

.0097 

237.8 


10 


.0310 

336.1 

<0031 

306.9 

.0072 

252.0 

.0128 

240.4 

.0103 

233.0 

.0130 

263.3 



H 

p 

1L 


2L 

P 

3L 

P 

4L 

P 

3L 

P 

6L 

P 

7L 

P 

BL 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.2833 

11.3 

• 1294 

176.7 

.7766 

182.1 

.1795 

184.7 

.1851 

193.9 

.0531 

263.1 

.1719 

343.2 

.3822 

331.3 

2 

.0422 

333.4 

. 0966 

251.2 

.3159 

249.1 

.0613 

238.5 

.0837 

239.8 

.0628 

237.5 

.0566 

252.1 

.0582 

263.7 

3 

.0533 

16.1 

.0473 

331 .6 

.1282 

327.2 

.0226 

316.4 

.0336 

325.4 

.0306 

320.9 

.0368 

326.3 

.0360 

313.6 

4 

.0810 

61.6 

.0179 

75.5 

.0204 

158.6 

.0092 

195.5 

.0160 

214.8 

.0146 

217.6 

.0128 

249.2 

.0131 

273.6 

3 

.0382 

113.1 

.0001 

128.9 

.0228 

289.1 

.0066 

275.3 

.0105 

285.3 

.0112 

270.6 

.0160 

279.8 

.0273 

267.0 

6 

.0287 

44.9 

. 0044 

33.6 

.0035 

210.9 

.0036 

202.1 

.0062 

224.6 

.0064 

225.8 

.0069 

263.8 

.0074 

269.7 

7 

.0211 

76.3 

• 0018 

29.2 

.0149 

266.7 

.0019 

234.0 

.0047 

244.6 

.0053 

215.3 

.0087 

237.2 

.0126 

229.8 

a 

.0194 

29.4 

• 0017 

50.4 

.0075 

177.7 

.0022 

172.5 

.0041 

203.0 

.0036 

197.4 

.0042 

233.8 

.0061 

253.2 

9 

.0063 

334:1 

.0007 
• 0017 

2$o:l 

.0041 

133.0 

204.2 

.0017 

104.8 

.0033 

128.2 

.0037 

122.8 

.0044 

160.9 

.0049 

170.6 

10 

.0051 

.0037 

.0011 

181.8 

.0019 

225.6 

.0023 

224.0 

.0043 

260.1 

.0096 

245.8 



V 





MACA 0012 AIRFOIL 


HACH NUMBER • .40 MEAN INCIDENCE - 12.0 DEO 
PITCHING FREQUENCY = 4.00 HZ <K«.0374> F1TCHIN0 AMPLITUDE • 10.0 DEO 


FILE! 93 (SWEEP > 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANOLES <P> 


p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

4U 

P 

7U 

c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.3244 

332.0 

.9034 

345.9 

.4333 

332.0 

.7004 

3.1 

.4277 

8.0 

.7109 

9.1 

.3232 

14.0 

2.3710 

82.2 

2.1989 

79.3 

1.4302 

81.2 

1.1084 

77.7 

.4774 

79.5 

.7003 

73.9 

.5539 

74.4 

.2208 

141.4 

. 4B62 

157.0 

.3540 

140.0 

.1452 

44.1 

.1413 

39.0 

.2344 

20.7 

. 1815 

24.2 

.7424 

70.4 

.4777 

43.0 

.3414 

48.7 

.2757 

47.4 

.1323 

33.2 

. 1138 

4.2 

.0803 

359.3 

.1734 

131.8 

.3749 

147.8 

.2801 

171.4 

.0245 

332.2 

.0594 

4.7 

.0731 

21.4 

.0513 

34.4 

.2791 

74.8 

.2475 

92.2 

.3015 

78.9 

.0784 

45.4 

.0351 

358.7 

.0485 

333.3 

.0538 

350.3 

. 1378 

133.0 

.3318 

141.4 

.2454 

154.4 

.0384 

84.0 

.0248 

17.7 

.0488 

347.9 

.0544 

355.0 

.1804 

44.8 

.2420 

87.2 

.2391 

77.5 

.0722 

45.7 

.0179 

319.3 

.0545 

289.4 

.0453 

287.4 

.0370 

143.3 

.1374 

109.1 

.1792 

134.8 

.0442 

31.4 

.0140 

25.3 

.0189 

321.4 

.0025 

217.7 

.1124 

74.2 

.1443 

82.7 

.1428 

71.1 

.0434 

50.9 

.0124 

344.9 

.0370 

298.0 

.0309 

318.1 


H 

P 

8U 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.3384 

23.3 

.2784 

33.3 

.3742 

15.7 

.4909 

5.7 

.5089 

357.3 

.5144 

337.2 

2 

.4844 

49.5 

.2522 

57.2 

.0988 

29.2 

.1210 

287.3 

.1835 

242.1 

.1504 

243.5 

3 

.1290 

12.7 

.0145 

44.9 

.0140 

313.0 . 

.0370 

284.4 

.0254 

259.1 

.0244 

310.4 

4 

.0454 

20.4 

.0545 

12.1 

.0211 

328.9 

.0387 

240.5 

.0407 

222 . 9 

.0301 

231.8 

3 

.0593 

28.5 

.0103 

275.9 

.0127 

297.2 

.0143 

310.4 

.0080 

192.3 

.0055 

210.3 

4 

.0592 

359.7 

.0289 

28.0 

.0082 

324.2 

.0254 

242.2 

.0113 

174.4 

.0137 

180.4 

7 

.0847 

341.8 

.0420 

324.7 

.0258 

303.3 

.0212 

251.2 

.0088 

177.7 

.0130 

124.3 

8 

.0840 

274.8 

.0443 

240.4 

.0322 

229.4 

.0348 

188.8 

.0144 

99.2 

.0149 

72.5 

9 

.0134 

242.9 

.0181 

203.7 

.0124 

172.4 

.0134 

128.5 

.0084 

355.8 

.0080 

359.9 

10 

.0371 

283.1 

.0143 

223.0 

.0128 

174.7 

.0185 

137.0 

.0041 

74.4 

.0071 

55.4 


H 

P 1L 

P 2L 

P 3L 

P 4L 

P 5L 

P 4L 

P 7L 


C P 

C P 

C P 

C P 

C P 

C P 

C P 


1 

.4488 

1.9 

.2194 

174.0 

.4097 

177.0 

.4400 

181.2 

.2731 

184.4 

.0885 

207.0 

.1084 

338.1 

.3093 

332.3 

2 

.0374 

330.4 

.1901 

254.7 

.1439 

249.2 

. 1223 

243.9 

.0749 

241 .5 

,0400 

238.4 

.0495 

249.0 

.0902 

253.4 

3 

.1243 

331.4 

.0902 

338.4 

.0311 

330.2 

.0171 

319.4 

.0103 

317.3 

.0048 

307.8 

.0074 

304.4 

.0094 

287.0 

4 

.0745 

32.2 

.0314 

42.3 

.0091 

131.4 

.0110 

189.9 

.0111 

211.4 

.0132 

211.3 

.0180 

228.3 

.0221 

219.2 

3 

: 8 ? 3 ? 


.0077 

294.3 

.0041 

301.4 

.0043 

299.1 

.0012 

301.0 

.0017 

149,3 

.0043 

154.0 

.0084 

142.0 

4 

.0023 

341.4 

.0015 

205.4 

.0032 

190. 7 

.0041 

191.0 

.0042 

179.9 

.0054 

185.1 

.0044 

170.4 

7 

.0023 

204.7 

.0010 

294.9 

.0004 

135.3 

.0022 

79.2 

.0023 

104.7 

.0040 

101.9 

.0045 

121.2 

.0093 

114.1 

8 

.0035 

59.2 

.0012 

8.7 

.0011 

39. 1 

.0023 

49.8 

.0024 

78.4 

.0030 

49.5 

.0047 

43.1 

.0079 

49.8 

9 

.0037 

153.8 

.0012 

281.4 

.0013 

310.8 

.0021 

319.3 

.0021 

343.4 

.0024 

334.1 

.0034 

.9 

.0047 

354.7 

10 

.0047 

75.5 

.0018 

113.3 

.0013 

155.5 

.0010 

144.2 

.0010 

300.3 

.0003 

345.1 

.0018 

351.3 

.0051 

354.8 



NACA 0012 AIRFOIL 

HACK NUMBER > .40 MEAN INCIDENCE = 12.0 DEO 
PITCHING FREOUENCY « 8.00 HZ <K*.0749) PITCHING ANPLITUDE ■ 10.0 DEO 


t— 1 
vo 
N> 


FILE t 
H 

39 < SHEEP - 

P 

.0) 

1U 

P 

2U 

FOURIER COSINE (A) 
P 3U 

AND SINE <B> 
P 4U 

COEFFICIENTS 
P 5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 


1.6514 

-.1868 

.3264 

.0175 

.1222 

.2084 

.2670 

.2905 

.2187 

.1742 

.1313 

.3160 

.1832 

5 

.1804 

.8467 

.0691 

.5890 

.0409 

. 7358 

.2967 

.5024 

.1941 

.2225 

. 150B 

.4018 

. 1860 

3 

.3091 

-.0318 

.3105 

-.1385 

.1994 

-.1811 

.3669 

-.1589 

.2471 

-.1413 

.1370 

-.0120 

.2207 

-.0461 

4 

.6013 

.1609 

.2626 

.0838 

.2403 

.0206 

.2687 

.2285 

.2066 

.1505 

.0510 

.1219 

.0943 

.1767 

3 

.5570 

.1151 

.3060 

.0256 

.2076 

-.0101 

.2291 

.1423 

.1720 

.0704 

.0463 

.0697 

.0878 

.0371 

6 

.1926 

.3023 

.1071 

. 1670 

.1268 

.0808 

.0529 

.2624 

.0742 

.1848 

-.0250 

.0901 

.0168 

.1304 

7 

.1471 

.1327 

.0463 

.0706 

.0736 

.0516 

-.0568 

.1555 

-.0036 

.1213 

-.0341 

.0305 

-.0066 

.0853 

8 

.0001 

.1613 

.0164 

.0196 

.0314 

.0319 

-.0908 

.0667 

-.0426 

.0982 

-.0617 

.0272 

-.0609 

.0846 

9 

-.0133 

.0634 

.0473 

.0244 

.0500 

.0104 

-.0472 

.0302 

-.0435 

.0515 

-.0409 

-.0030 

-.0359 

.0262 

10 

-.0101 

.0081 

.0232 

-.0003 

.0348 

.0105 

-.0440 

.0072 

-.0488 

.0303 

-.0330 

-.0139 

-.0380 

.0107 


H 

P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.2762 

.1732 

.2133 

.1997 

.1550 

.2913 

.0965 

.3829 

-.0320 

.4672 

-•0532 

.5274 

§ 

*.17§1 

.2100 

.0433 

:\Ui 

.0901 

.0275 

.0610 

.0310 

.0696 

.0531 

-.0512 

-.0482 

.0491 
.0 786 

-liasi 

-.0098 

.0456 


-.0163 

.0509 

4 

.0004 

.1669 

.0099 

.0970 

-.0345 

.0434 

-.0789 -.0102 

-.0584 

-.0446 

-.0515 

-.0167 

3 

.0240 

.0822 

.0117 

.0654 

-.0178 

.0325 

-.0474 -.0003 

-.0459 

-.0410 

-.0462 

-.0286 

* 


:S 7 3§g 

'-'Ml 

:8i3? 

::$5SS 

-.0013 

-.0081 

-.0423 -.0488 
-.0072 -.0301 

:8?7$ 

-.0588 

-.0264 


--M 6 o 

8 

-.0817 

.0030 

-.0431 

-.0015 

-.0221 

-.0178 

-.0010 -.0341 

.0239 

-.0190 

.0182 

-.0117 

9 

-.0382 

-.0213 

-.0232 

-.0101 

-.0073 

-.0200 

.0103 -.0298 

.0389 

-.0016 

.0223 

-.0088 

10 

-.0361 

-.0333 

-.0228 

-.0188 

.0015 

-.0177 

.0259 -.0165 

.0161 

.0254 

.0223 

.0140 


H 

p 

1L 

p 

2L 

P 3L 

P 

4L 

P 

5L 

P 

6L 

p 

7L 

p 

8L 


A 

B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0630 

.3173 

.0143 

-.1310 

-.0630 -.9117 

-.0319 

-.2148 

-.1179 

-.2387 

-.1224 

-.0609 

-.1152 

.1254 

-.1234 

.3477 

2 

-.0483 

.0340 

-.0815 

-.0508 

-.2404 -.1755 

-.0289 

-.0532 

-.0421 

-.0839 

-.0261 

-.0810 

-.0519 

-.0659 

-.0738 

-.0640 

3 

-.0013 

.0799 

-.0291 

.0326 

-.0634 ,0683 

-.0130 

.0002 

-.0175 

.0040 

-.0196 

-.0021 

-.0258 

.0080 

-.0447 

.0093 

4 

.0332 

.0572 

.0103 

• 0084 

.0103 -.0325 

.0045 

-.0096 

.0008 

-.0202 

.0024 

-.0202 

-.0117 

-.0208 

-.0193 

- ■ 027B 

3 

- • 8^06 

Ml 

-.0050 

- . 0048 

-.0310 -.0196 

-.0044 

-.0061 

-.0073 

-.0068 

-.0036 

-.0101 

-.0099 

-.0125 

-.0095 

-.0297 

6 

-.0018 

. 0046 

.0019 -.0080 

.0043 

-.0009 

.0077 

-.0070 

.0110 

-.0055 

.0075 

-.0147 

.0172 

-.0194 

7 

-.0036 

.0181 

-.0012 

.0024 

-.0141 -.0035 

.0007 

.0014 

.0051 

.0021 

.0056 

.0034 

.0105 

-.0032 

.0178 

-.0033 

8 

-.0101 

.0076 

-.0016 

.0011 

.0202 .0106 

.0003 

.0022 

.0030 

.0035 

. 0022 

.0054 

.0065 

.0017 

.0109 

.0082 

9 

::8838 

-:88?9 

-:88o9 

-.0003 

-.0017 .0064 

-.0018 

.0005 

-.0022 

.0043 

-.0025 

.0041 

.0038 

.0049 

• 0066 

• 0100 

10 

• 0005 

.0041 .0056 

-.0005 

.0007 

• 0003 

.0014 

-.0021 

.0021 

.0013 

.0059 

-.0040 

.0141 


r — • 



\ 


1 


J 


C- 


-J 


VO 

U> 








NACA 

0012 AIRFOIL 











MACH NUMBER a ,40 

MEAN INCIDENCE 

= 12.0 

DEG 








PITCHING FREQUENCY a 8 

.00 HZ (K 

=.0749) 

FITCHINO AMPLITUDE a 

10.0 DEG 



FILE! 93 

(SHEEP > 

30.0) 


















FOURIER COSINE (A) 

AND SINE ( B) COEFFICIENTS 





H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7 U 


A 

8 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

-.1608 

1.4437 

-.2072 

.5821 

.0660 

.2713 

.1986 

• 4866 

.2337 

.4568 

.2936 

.5745 

• 2994 

• 4436 

2 

2.3600 

.6508 

2.3932 

.8073 

1.6637 

.4600 

1.1066 

.5313 

.6833 

.3055 

.6028 

• 4578 

• 4903 

.3306 

3 

.1363 

.1208 

.2259 

-.0021 

.2179 

-.0599 

.1669 

.2400 

.1479 

.2023 

.0920 

• 2921 

• 0893 

• 2041 

4 

.6858 

.4613 

.5458 

.3707 

.4622 

.3558 

.0618 

.3397 

-.0095 

.2516 

-.1491 

• 2668 

-.0780 

• 2154 

S 

.0242 

.0662 

.0445 

-.0258 

.0488 

-.0375 

-.0672 

• 0886 

-.0701 

.0613 

-.1138 

• 0207 

-•0796 

• 0422 

4 

.3179 

. 1256 

.2500 

.1261 

.2485 

.1149 

-.0202 

. 0586 

-.0476 

.0281 

-.0983 

- • 0068 

-.0927 

• 0157 

7 

.0365 

. 1683 

. 1094 

.0623 

.0953 

-.0146 

-.0090 

.0443 

-.0148 

.0172 

-.0314 

-.0303 

-•0293 

-.0268 

a 

.0896 

.0483 

.1183 

.0554 

. 1660 

.0923 

-.0187 

.0243 

-.0387 

.0022 

-.0388 

-.0405 

-.0458 

-.0162 

il 






.0225 

.1074 

-.0055 

-.0402 

.0459 

.0307 

.0046 

-.0188 

-:823J 

.0066 

-.0274 

-♦0233 

-.0066 

-.0029 

-.0197 

-.0284 

.0082 


H 

p 

eu 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

• 3040 

.4027 

.2555 

.4030 

. 1566 

.4531 

.0577 

.5032 

-.0967 

.4372 

-.1021 

.4484 

2 

.3160 

.3913 

.0819 

.2642 

-.0298 

.1694 

-.1415 

.0746 

-.1563 

-.0702 

-.1269 

-.0639 

3 

-.0084 

.1585 

-.0610 

.0154 

-.0723 

.0062 

-.0835 

-.0031 

-.0128 

-.0392 

-.0089 

-.0077 

4 

-.0989 

.1404 

-.0469 

.0049 

-.0523 

-.0235 

-.0576 

-.0520 

.0106 

-.0343 

.0063 

-.0280 

5 

-.0853 

.0250 

-.0066 

-.0090 

-.0152 

-.0315 

-.0237 

-.0539 

.0131 

-.011 1 

.0170 

.0046 

6 

-.0913 

-.0405 

-.0250 

-.0297 

.0080 

-.0389 

.0410 

-.0481 

.0248 

.0218 

.0122 

.0172 

7 

-.0009 

-.0387 

• 0304 

-.0162 

.0268 

-.0042 

.0231 

.0077 

-.0185 

.0102 

-.0074 

.0124 

8 

-.0249 

-.0315 

.0077 

.0086 

.0127 

.0083 

.0178 

.0079 

-.0102 

.0041 

-.0120 

.0112 

9 

.0123 

-.0199 

-.0070 

.0206 

-.0067 

.0158 

-.0065 

.0111 

-.0064 

-.0174 

-.0158 

-.0122 

10 

-.0174 

-.0049 

-.0199 

-.0129 

-.0079 

-.0088 

.0041 

-.0047 

.0128 

• 0038 

.0110 

-.0051 


H 


* 

3 

4 

5 

6 
7 

a 

9 

to 


P 

1L 

P 2L 

P 3L 

P 4L 

p 

5L 

P 6L 

P 7L 

P 

BL 

A 

B 

A B 

A B 

A B 

A 

B 

A B 

A B 

A 

B 

.0511 

.4337 

.0465 - .2789 

.0207 -.4598 

-.0223 -.5399 

-.0863 

-.3427 

-.0983 -.1453 

-.1125 .0438 

-.1203 

.2485 

-.0575 

.0782 

-.1852 -.0549 

-.1113 -.0591 

-.0683 -.0666 

-.0300 

-.0435 

-.0164 -.0460 

-.0356 -.0495 

-.0543 

-.0680 

-.0512 

.1474 

-.0574 .0752 

-.0167 .0173 

-.0077 -.0002 

-.0033 

-.0044 

-.0005 -.0062 

-.0006 -.0079 

.0025 

-.0091 

.0118 

•0572 

.0028 .0113 

.0029 -.0094 

.0052 -.0158 

.0009 

-.0150 

.0048 -.0146 

.0011 -.0178 

.0089 

-.0194 

-.0208 

.0011 

-.0118 -.0030 

-.0039 .0003 

-.0045 .0036 

.0014 

.0040 

.0019 .0064 

.0082 .0056 

.0130 

.0109 

- .0004 

.0007 

-.0050 .0022 

-.0018 .0030 

-.0002 .0029 

.0010 

.0009 

.0000 .0032 

.0015 .0057 

-.0023 

.0108 

.0029 

.0047 

-.0021 .0023 

-.0028 .0002 

-.0028 -.0007 

-.0017 

.0008 

-.0030 -.0002 

-.0039 .0020 

-.0068 

.0032 

.0017 

.0003 

.0005 -.0003 

-.0003 -.0002 

•0005 .0001 

.0009 

.0000 

-.0005 -.0001 

-.0021 .0009 

-.0088 

-.0019 

• 0037 

• 0054 

.0025 -.0002 

.0003 -.0007 

-.0001 -.0009 

-.0004 

-.0001 

.0000 -.0018 

-.0025 -.0035 

.0005 

-.0109 

-.0015 

• 0031 

-.0008 -.0003 

•0000 -.0005 

.0002 .0006 

.0002 

-.0002 

.0002 .0007 

.0023 -.0003 

.0056 

• 0010 



NACA 0012 AIRFOIL 


VO 

.0 


HACK NUMBER » .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 8.00 HZ (K*.074?> PITCHING AMPLITUDE = 10.0 DEO 


FILE! 35 (SHEEP • .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

su 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

c 

p 

C 

P 

C 

P 

1 

1.6545 

356.5 

.3761 

330.2 

.1235 

8.2 

.3387 

38.0 

. 3636 

53.0 

.2183 

53.0 

.3653 

59.9 

2 

1.8701 

84.5 

.8495 

85.3 

.5904 

86.0 

.7934 

68 • 0 

. 5386 

6B.9 

.2688 

55.9 

.4428 

65.2 

3 

.5101 

93.6 

.3400 

114.0 

.2694 

132.3 

.3998 

113.4 

• 2846 

119.8 

.1375 

95.0 

.2255 

101.8 

4 

.6226 

75.0 

.2757 

72.3 

.2412 

85.1 

.3527 

49.6 

• 2556 

53.9 

.1321 

22.7 

.2004 

28.1 

3 

.5687 

78.3 

.3071 

85.2 

.2078 

92.8 

.2697 

58.1 

• 1 BS9 

67.7 

.0838 

33.7 

.1048 

57.0 

6 

.3584 

32.5 

.1984 

32.7 

.1504 

57.5 

.2677 

11.4 

• 1 992 

21 .9 

.0935 

344.5 

.1314 

7.3 

7 

.2121 

43.9 

.0845 

33.4 

.0899 

55.0 

.1656 

339.9 

. 1214 

358.3 

.0609 

326.0 

.0858 

355.6 

8 

.1613 

.0 

.0256 

40.0 

.0448 

44.6 

.1127 

306.3 

.1071 

336.6 

.0675 

293. B 

.1042 

324.2 

9 

.0648 

348.0 

.0532 

62.7 

.0510 

78.3 

.0560 

302.6 

.0674 

319.8 

.0412 

263.0 

.0617 

295.1 

10 

.012V 

308.6 

.0252 

91.2 

.0363 

73.2 

.0446 

279.3 

• 0574 

301.9 

.0367 

244.3 

.0590 

280.4 



P 

8U 

P 

9U 

P10U 

C 

P 

C 

P 

C 

P 

.3270 

57.6 

.2924 

46.9 

.3300 

28.0 

.3684 

55.3 

.1952 

62.5 

.0925 

41.2 

.1843 

76.4 

.1136 

76.0 

.0615 

30.3 

.1669 

.1 

.0975 

5.8 

.0555 

321.5 

.0856 

16.3 

.0664 

10.2 

.0371 

331.3 

I 0596 

3iS:2 

.0731 

.0359 

i?!:! 

.0496 

.0217 

268.3 

248.2 

.0817 

272.1 

.0431 

268.1 

.0283 

231.2 

.0437 

240.9 

.0271 

248. 1 

.0213 

200.2 

.0505 

225.6 

.0296 

230.5 

.0177 

175.1 


P11U 

P12U 

P13U 

C 

P 

C 

P 

C 

P 

.3948 

14.2 

• 4683 

356.1 

.5301 

354.2 

.0710 

313.8 

.1165 

265.2 

.1303 

262.8 

.0922 

328.5 

.0969 

298.1 

.0817 

308.5 

.0796 

262.6 

.0735 

232.7 

.0542 

252.1 

.0474 

269.6 

.0615 

228.3 

.0543 

238.3 

.0646 

220.9 

.0596 

170.9 

.0397 

183.1 

.0309 

193.5 

.0317 

146.2 

.0295 

162.1 

.0341 

181.7 

.0321 

126.3 

.0216 

122.7 

.0316 

160.6 

.0389 

92.4 

.0240 

111.5 

,0307 

122.6 

.0301 

32.3 

.0263 

38.0 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

1 

.3241 

11.6 

.1517 

174.6 

.9140 

184.1 

• 2171 

188.4 

.2662 

206.3 

• 1367 

243.3 

.1703 

317.4 

.3689 

340.5 

2 

.0591 

303.1 

.0960 

238.1 

.2977 

233.9 

• 0623 

207.6 

.0956 

206.1 

• 0851 

197.9 

.0839 

218.2 

.0977 

229.1 

3 

.0799 

359.1 

.0437 

318.3 

.0932 

317. 1 

.0130 

271.0 

.0179 

282.8 

.0197 

263.9 

.0270 

287.2 

.0456 

281.7 

4 

.0781 

42.9 

.0133 

50.7 

• 0341 

162.4 

.0106 

154.8 

.0202 

177.7 

• 0203 

173.1 

.0239 

209.3 

.0339 

214.8 

5 

.0246 

33.2 

.0069 

226.3 

• 0367 

237.7 

.0075 

216.1 

.0101 

227.6 

.0107 

199.7 

• 0160 

218.4 

.0312 

197.8 

6 

.0356 

359.1 

.0049 

338.7 

.0082 

166.6 

.0044 

102.4 

.0104 

132.4 

.0123 

116.6 

.0165 

152.9 

.0259 

138.3 

7 

.0184 

348.8 

.0026 

333.6 

.0143 

256.1 

• 0016 

25.1 

.0055 

67.7 

• 0066 

58.8 

.0109 

107.1 

.0181 

100.5 

6 

.0126 

307.2 

.0020 

305.2 

.0229 

61.8 

.0022 

6.7 

,0046 

40.7 

.0058 

21.9 

.0067 

75.0 

.0136 

53.0 

9 

.0038 

270.6 

.0017 

260.6 

.0067 

34S.3 

.0018 

285.5 

.0048 

333.0 

.0048 

329.0 

.0062 

37.6 

.0120 

33.5 

10 

.0041 

245.6 

.0011 

297.9 

.0070 

33.9 

.0009 

326.7 

.0014 

13.4 

.0030 

313.6 

• 0061 

12.6 

.0147 

344.4 




V — t 


-J 


_L 


NACA 0012 AIRFOIL 

MACH NUMBER * .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY » 8.00 HZ <K«. 07491 PITCHING AMPLITUDE • 10.0 DEG 


vo 

Ln 


FILE: 93 

H 

(SHEEP - 
P 

30.0) 

1U 

P 

2U 

FOURIER AMPLITUDES 
P 3U 

(C) AND PHASE 
P 4U 

ANGLES I 
P 

IP) 

SU 

P 

6U 

P 

7U 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.4327 

353.6 

.6178 

340.4 

.2792 

13,7 

.5255 

22.2 

.3131 

27.1 

.6432 

27.1 

.5352 

34.0 

2 

2.4481 

74.6 

2.5257 

71.4 

1.7261 

74.5 

1.2273 

64.4 

.7485 

65.9 

.7569 

52.8 

.5913 

56.0 

3 

. 1821 

48.4 

.2260 

90.5 

.2260 

105.4 

.2923 

34.8 

.2506 

36.2 

.3062 

17.5 

.2228' 

23.6 

4 

.8265 

56.1 

. 7897 

43.7 

.5833 

52.4 

.3453 

10.3 

.2518 

357.8 

.3056 

330.8 

.2291 

340.1 

3 

.0705 

20. 1 

.0514 

120.1 

.0616 

127.6 

.1112 

322.8 

.0931 

311.1 

.1157 

280.3 

.0901 

298.0 

6 

.3418 

68.4 

.2800 

63.2 

.2738 

65.2 

.0620 

341.0 

.0553 

300.6 

.0985 

266.0 

.0940 

279.6 

7 

:io?£ 

IU 

.1258 

60.3 

.0964 

98.7 

.0452 

348.5 

.0227 

319.3 

.0436 

226.0 

.0397 

227.3 

B 

.1307 

64.9 

.1899 

60.9 

.0307 

322.5 

.0388 

273.3 

.0561 

223.8 

.0486 

250.6 

9 

.1481 

4.0 

.1479 

47.3 

.0977 

76.7 

,0462 

3S3.2 

.0061 

131.4 

.0242 

164.1 

.0286 

183.8 

10 

.0532 

306.3 

.1007 

20.5 

.1486 

43.7 

.0506 

307.4 

.0297 

320.7 

.0281 

256.5 

,0214 

292.6 


H 

P 

8U 

P 

9U 

P10U 

PUU 

PI 

2U 

P13U 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.5046 

37.1 

.4772 

32.4 

.4794 

19.1 

.5065 

6.5 

.4477 

347.5 

.4599 

347.2 

2 

.5030 

38.9 

.2766 

17.2 

.1720 

350.0 

.1599 

297.8 

.1713 

245.8 

.1421 

243.3 

3 

.1387 

337.0 

.0629 

284.2 

.0725 

274.9 

.0836 

267.9 

.0412 

198.0 

.0118 

229.0 

4 

.1717 

324.8 

.0472 

276.0 

.0573 

245.8 

.0776 

227.9 

.0359 

162.8 

.0287 

167.4 

3 

.0889 

286.4 

.0112 

216.3 

.0349 

205.7 

.0589 

203.7 

.0172 

130.5 

.0176 

74.8 

6 

.0999 

246. 1 

.0388 

220.1 

.0397 

168.4 

.0632 

139.5 

.0330 

48.7 

.0210 

35.4 

7 

.0387 

181.3 

.0345 

118.0 

.0271 

99.0 

.0243 

71.5 

.0211 

298.8 

.0145 

329.3 

8 

.0401 

218.3 

.0115 

41.9 

.0152 

57.1 

.0195 

66.0 

.0110 

291.7 

.0164 

313.2 

9 

.0234 

148.2 

.0218 

341.3 

.0172 

337.0 

.0128 

329.7 

.0185 

200.4 

.0200 

232.5 

10 

.0181 

254.1 

.0238 

237.1 

.0118 

221.8 

.0063 

138.9 

.0134 

73.5 

.0122 

114.8 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.4367 

6.7 

.2828 

170.5 

.4602 

177.4 

.5403 

182.4 

.3534 

194.1 

.1755 

214.1 

.1208 

291.3 

.2761 

334.2 

2 

.0971 

323.7 

.1932 

253.5 

.1260 

242.0 

.0954 

225.7 

.0529 

214.6 

.0488 

199.7 

.0610 

215.7 

.0870 

218.6 

3 

.1561 

340.9 

.0946 

322.7 

.0240 

316.0 

.0077 

268.4 

.0055 

217.4 

.0062 

184.7 

.0079 

184.5 

.0095 

164.5 

4 

.0584 

11.6 

.0117 

13.9 

.0098 

162.6 

.0166 

161.6 

.0151 

176.7 

.0154 

161.8 

.0179 

176.5 

.0214 

155.5 

5 

.0208 

273.1 

.0121 

255.9 

.0040 

274.6 

.0057 

308.8 

.0042 

18.8 

.0067 

16.7 

.0099 

55.3 

.0169 

50.1 

6 

.0009 

328.4 

.0055 

293.4 

.0035 

328.8 

.0029 

356.2 

.0014 

48.9 

.0032 

.1 

.0059 

14.5 

.0111 

348 . 2 

7 

.0056 

31.9 

.0032 

317.4 

.0028 

273.3 

.0028 

256.5 

.0019 

296.5 

.0030 

265.3 

.0044 

297.2 

.0075 

295.4 

a 

.0017 

80.2 

.0006 

119.6 

.0003 

241.3 

.0005 

82.9 

.0009 

88.5 

.0005 

256.2 

.0023 

292.6 

.0090 

258.0 

9 

.0065 

34.7 

.0026 

94.9 

.0008 

155.9 

.0009 

188. 2 

.0005 

251.5 

.0018 

179.0 

.0043 

215.9 

.0109 

177.4 

10 

.0035 

333.6 

.0009 

252.1 

.0005 

177.2 

.0006 

18.6 

.0003 

140.3 

.0008 

19.2 

.0024 

97.0 

.0057 

79.5 



NACA 00t2 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE > 12.0 DEO 
PITCHING FREQUENCY >10.00 HZ (K«. 09351 PITCHING AMPLITUDE • 10.0 DEG 


VO 

ON 


FILE: 3« (SWEEP > .0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.1148 

1.9497 

-.0994 

.4859 

.0773 

.2557 

.3043 

.4522 

.3841 

.3022 

.2054 

.1376 

.3635 

.1547 

2 

1.7230 

.2419 

.7811 

.1392 

.5382 

.0849 

.4400 

.4408 

.4480 

.3321 

.2042 

.2160 

.4417 

.2717 

3 

.3412 

.2434 

.2897 

-.0151 

.1928 

-.1149 

.3177 

-.0591 

.2008 

-.0839 

.1141 

.0320 

.2102 

.0443 

4 

.3409 

.2442 

.2824 

.1330 

.2434 

.0344 

.2714 

.3128 

.2355 

.2110 

.0278 

.1607 

.0847 

.2435 

S 

.4479 

.3204 

.2335 

.1404 

. 1989 

.0497 

.0771 

.2402 

.0446 

. 1620 

-.0266 

.0778 

-.0022 

.1050 

6 

.0493 

.3714 

.0192 

.1903 

.0987 

.1175 

-.0703 

.2247 

.0074 

. 1539 

-.0544 

.0581 

-.0377 

.1145 

7 

-.0572 

.1244 

-.0233 

.0255 

.0172 

.0408 

-.1334 

.0714 

-.0624 

.1014 

-.0601 

.0039 

-.0814 

.0446 

8 

-.0235 

.0243 

.0343 

.0085 

.0215 

.0205 

-.0938 

.0053 

-.0498 

.0606 

-.0448 

-.0097 

-.0571 

.0202 

9 

.0128 

.0082 

.0404 

.0137 

.0349 

.0024 

-.0515 

-.0417 

-.0784 

.0035 

-.0247 

-.0326 

-.0548 

-.0082 

to 

.0219 

.0203 

.0514 

.0330 

. 0498 

.0199 

-.0017 

-.0041 

-.0234 

-.0111 

-.0047 

-.0172 

-.0283 

-.0049 


H 

P 

BU 

P 

9U 

P10U 

PI 

1U 

PI 

2U 

P13U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.3091 

.1161 

.2626 

.1346 

.1796 

.2641 

.0966 

.3935 

-.0809 

.4579 

-.1131 

.5161 

2 

.3361 

.3074 

.1920 

.1888 

.0372 

.1463 

-.1175 

« 1038 

-.1752 

-.0017 

-.1705 

-.0024 

3 

.1286 

.1351 

.0750 

.0789 

• 0067 

.0625 

-.0616 

.0460 

-.0802 

.0009 

-.0664 

.0148 

4 

-.0511 

.1853 

-.0316 

.1015 

-.0621 

.0370 

-.0926 

-.0274 

-.0475 

-.0736 

-.0483 

-.0461 

5 

-.0462 

.0750 

-.0194 

.0502 

-.0313 

• 0084 

-.0433 

-.0334 

-.0135 

-.0587 

-.0183 

-.0415 

6 

-.1037 

.0374 

-.0731 

.0254 

-.0520 

-.0188 

-.0309 

-.0429 

.0388 

-.0593 

.0143 

-.0411 

7 

-.0566 

-.0363 

-.0419 

-.0179 

-.0128 

-.0375 

.0163 

-.0571 

.0623 

-.0087 

.0340 

-.0207 

8 

-.0381 

- • 0268 

-.0331 

-.0277 

.0038 

-.0273 

.0407 

-.0249 

• 0356 

.0407 

.0329 

.0147 

9 

-.0120 

-.0437 

-.0030 

-.0296 

.0161 

-.0154 

.0353 

-.0011 

-.0022 

.0382 

.0065 

.0236 

10 

-.0009 

-.0238 

.0005 

-.0196 

.0121 

.0006 

.0236 

.0207 

-.0276 

.0201 

-.0071 

.0184 


3 

4 

5 

6 

7 

8 
9 

10 


P 

1L 

P 2L 

P 3L 

P 4L 

A 

B 

A 

B 

A 

B 

A 

B 

.0399 

.3217 

-.0078 -.1797 

-.1704-1.0488 

-.0439 -.2519 

-.0843 

.0810 

-.0862 -.0366 

-.2225 -.1138 

-.0217 -.0448 

-.0190 

.0952 

-.0326 

• 0258 

-.0741 

.0357 

-.0097 -.0055 

.0373 

.0498 

.0080 

.0038 

.0184 -.0393 

.0088 -.0107 

.0094 

.0302 

-.0038 -.0014 

-.0188 -.0154 

-.0023 -.0036 

-.0191 

.0349 

-.0035 

• 0064 

•1180 -.0643 

• 0031 

.002 7 

-.0155 

.0121 

-.0035 

. 00 J 4 

-.0049 

.0068 

-.0026 

.0016 

-.0097 

-.0049 

-.0010 -.0014 

-.0015 -.0007 

-.0007 

.0002 

.0017 

-.0089 

.0007 -.0011 

-.0051 

.0013 

-.0017 -.0012 

.0071 

-.0005 

.0021 -.0004 

-.0007 -.0031 

.0008 -.0015 


P 5L 

P 6L 

P 

7L 

P 

BL 

A 

B 

A 

B 

A 

B 

A 

B 

-.2041 -.3010 

-.2040 -.1221 

-.2013 

.0829 

-.2058 

.3101 

-.0282 -.0635 

-.0150 -.0457 

-.0477 

-.0542 

-.0834 

-.0651 

-.0184 -.0064 

-.0156 -.0123 

-.0248 

-.0055 

-.0382 

-.0138 

« 006B -.0249 

.0132 -.0243 

-.0038 

-.0331 

-.0007 

-.0466 

-.0015 -.0013 

.0025 -.0018 

.0024 

-.0086 

.0136 

-.0198 

.0093 -.0007 

.0118 

• 0031 

.0047 

-.0013 

.0252 

-.0066 

-.0000 

.0071 

-.0010 

.0094 

.0121 

.0070 

.0191 

.0177 

-.0016 

.0012 

-.0034 

.0026 

.0023 

.0084 

-.0047 

.0206 

-.0038 

.0018 

-.0043 -.0005 

- .0048 

.0096 

-.0175 

.0080 

-.0041 -.0021 

-.0020 -.0051 

-.0088 

.0008 

-.0130 

-.0081 


r ■ 


j 


<r— l 


NACA 0012 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE - 12.0 DEG 
PITCHING FREQUENCY >10.00 HZ <K=.0935> PITCHINO AMPLITUDE • 10.0 DEO 


FILE! 94 (SHEEP - 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0310 

1.5786 

.0205 

.6483 

.2438 

.3426 

• 3180 

.3530 

.3068 

.5002 

.3389 

.6510 

.3314 

.5000 

2 

2.2642 

.8278 

2.2796 

1.0446 

1.6044 

.5585 

1.0457 

. 6658 

.6434 

.3621 

.5517 

.5087 

.4667 

.3362 

3 

.0933 

.2203 

. 1551 

.0782 

.2254 

.0409 

• 1143 

.2974 

.1097 

.2458 

.0283 

.3606 

.0774 

.2769 

4 

.3916 

.4932 

.4978 

.5767 

.3779 

.3507 

-.0354 

.3286 

-.0669 

. .2265 

-.2444 

.2108 

-.1661 

.2097 

5 

-.0533 

.1287 

-.0203 

,0886 

.0403 

.0530 

-•1089 

.0910 

-.0670 

.0744 

-.1237 

.0063 

-.0945 

.0176 

6 

.2539 

.1064 

.1838 

.1185 

.1778 

.1022 

-.0 766 

.0144 

-.1117 

.0202 

-.1460 

-.0701 

-.1133 

-.0056 

7 

.0203 

.1322 

. 1088 

.0624 

.0932 

.0045 

• 0201 

-.0032 

-.0005 

-.0522 

.0352 

-.0870 

-.0143 

-.0713 

8 

.1252 

.1263 

.1189 

.1760 

.1768 

.1387 

-.0316 

.0699 

.0014 

.0415 

-.0175 

.0103 

-.0128 

.0034 

9 

-.0875 

.1608 

-.0105 

.1146 

.0326 

.0726 

-.0473 

.0057 

-.0385 

-.0046 

-.0132 

-.0377 

-.0292 

-.0372 

10 

-.0394 

.0033 

.0018 

.0991 

.0939 

.1029 

-.0291 

.0075 

-.0080 

-.0018 

• 01B1 

-.0072 

.0087 

-.0133 

H 


P 

8U 

P 

9U 

P10U 

PI 1U 

PI 

2U 

P13U 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


1 


.2873 

.4369 

.2405 

.4370 

.1472 

.4643 

.0539 

.4916 

-.1138 

.4093 

-.1210 

.4112 


2 


.2808 

.3536 

.0462 

.1986 

-.0811 

.1305 

-.2084 

,0623 

-.1816 

-.0827 

-.1432 

-.0575 


3 


.0003 

.2290 

-.0032 

.0664 

-.0557 

.0048 

-.1082 

-.0568 

-.0301 

-.0614 

-.0267 

-.0200 


4 


-.2158 

.1263 

-.1450 

.0505 

-.0794 

-.0254 

-.0137 

-.1012 

.0420 

-.0549 

.0230 

-.0333 


5 


-.0846 

-.0682 

-.0391 

-.1103 

.0039 

-.0782 

.0470 

-.0462 

.0415 

.0191 

.0229 

.0128 


6 


-.0377 

-.0467 

.0521 

-.0477 

.0550 

-.0164 

,0578 

.0149 

-.0011 

.0384 

.0006 

.0278 


7 


.0028 

-.0411 

.0329 

.0076 

.0108 

.0186 

-.0114 

.0297 

-.0238 

.0014 

-.0177 

-.0033 


8 


.0001 

-.0180 

.0245 

.0192 

.0099 

.0109 

-.0047 

.0025 

-.0161 

-.0116 

-.0017 

.0045 


9 


-.0079 

-.0288 

-.0319 

.0261 

-.0191 

.0095 

-.0063 

-.0072 

.0118 

-.0158 

-.0118 

-.0068 


10 


.0148 

-.0230 

-.0010 

-.0377 

.0058 

-.0197 

.0126 

-.0018 

.0097 

.0085 

.0021 

-.0055 



H 

p 

1L 

p 

2L 

P 3L 

p 

4L 

p 

SL 

P 6L 

P 7L 

P 

8L 


A 

B 

A 

B 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

.0458 

.4195 

.0463 

-.3416 

.0136 -.3122 

-.0334 

-.6118 

-.1247 

-.4040 

-.1307 -.2034 

-.1523 -.0050 

-.1511 

.2066 

** 

-.1197 

• 0869 

-.2143 

-.0715 

-.1214 -.0660 

-.0701 

-.0788 

-.0401 

-.0511 

-.0191 -.0566 

-.0445 -.0594 

-.0597 

-.0766 

3 

-.0722 

.1562 

-.0749 

.0725 

-.0195 .0172 

-.0062 

-.0044 

-.0027 

-.0052 

.0018 -.0094 

-.0024 -.0123 

-.0007 

-.0186 

4 

-.0047 

.0359 

.0013 

.0150 

.0115 -.0003 

.0155 

-.0016 

.0123 

-.0074 

.0152 -.0060 

.0148 -.0149 

.0239 

-.0122 

5 

-.0163 

-.0118 

-.0104 

-.0082 

-.0011 -.0012 

-.0056 

.0036 

-.0015 

.0092 

-.0012 

.0093 

.0071 

.01 10 

.0085 

.0191 

6 

.0013 

-.0091 

-.0003 

-.0097 

-.0004 -.0003 

-.0021 

.0004 

-.0010 

.0011 

- .0030 

.0018 

-.0032 

.0057 

-.0110 

.0073 

/ 

.0085 

-.0019 

-.0026 

-.0012 

-.0036 -.0017 

-.0023 

-.0028 

-.0029 

-.0001 

-.0033 -.0030 

-.0050 -.0009 

-.0065 

-.0045 

8 

. 0065 

.0083 

.0029 

.0018 

-.0008 -.0013 

-.0000 

-.0010 

-.0006 

-.0009 

-.0002 -.0015 

-.0024 -.0013 

-.0021 

-.0041 

9 

-.0067 

.0056 

-.0015 

.0039 

.0022 -.0005 

.0005 

.0008 

.0016 

-.0002 

.0025 -.0005 

.0015 -.0041 

.0029 

-.0049 

10 

.0018 

-.0017 

-.0006 

.0019 

-.0005 .0009 

-.0015 

.0007 

-.0003 

.0010 

-.0008 

.0011 

.0008 

.0013 

.0018 

.0005 



NACA 0012 AIRFOIL 

MACH NUMBER » .40 MEAN INCIDENCE =» 12.0 DEG 
PITCHING FREQUENCY >10.00 HZ <K*.093S> PITCHING AMPLITUDE « 10.0 DEO 


FILE! 36 (SHEEP • .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

p 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 

1 

1.9730 

3.3 

.4960 

348.4 

.2672 

16.8 

.5451 

33.9 

.4903 

51 .9 

.2589 

32.3 

.3951 

67.0 

2 

1.7428 

81.4 

.7934 

79.9 

.5448 

81.0 

.7771 

33.4 

.3739 

54.6 

.2973 

43.4 

.3186 

58.4 

3 

.3933 

63.8 

.2901 

93.0 

.2244 

120.8 

.3231 

100.3 

.2176 

112.7 

.1185 

74.3 

.2148 

78.1 

4 

.4117 

66.3 

.3121 

64.8 

.2661 

82. 1 

.4141 

40.9 

.3162 

48.1 

.1631 

9.8 

.2578 

19.2 

5 

.3671 

33.6 

.2834 

33.3 

.2107 

70.7 

.2714 

16.3 

.1752 

22.3 

.0822 

341.1 

.1050 

338.8 

6 

.3780 

10.6 

. 1912 

3.8 

.1334 

40.0 

.2335 

342.6 

. 1541 

2.8 

.0810 

315.8 

.1203 

341.8 

7 

.1387 

333.7 

.0343 

317.6 

.0632 

13.7 

.1331 

297.8 

.1190 

328.4 

.0602 

273.7 

.0928 

298.7 

8 

.0333 

318.2 

.0373 

76.9 

.0297 

46.5 

.0940 

273.3 

.0924 

311.0 

.0459 

257.8 

.0605 

289.3 

9 

.0132 

37.3 

.0428 

71.3 

.0330 

86.0 

.0663 

231.0 

.0784 

272.3 

.0409 

217.2 

.0354 

261.3 

10 

.0298 

47.2 

.0611 

37.3 

.0336 

68.3 

.0064 

193.2 

.0261 

244.8 

.0183 

201.4 

.0287 

260.2 

H 


P 

8U 

P 

9U 

P10U 

PUU 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

c 

P 


1 


.3302 

69.4 

.2931 

62.9 

.3194 

34.2 

.4032 

13.8 

.4650 

330.0 

• 5284 

347.6 


2 


.4333 

47.6 

.2692 

43.5 

. 1310 

14.3 

.1568 

311.5 

.1752 

269.4 

• 1706 

269.2 


3 


.1863 

43.6 

.1089 

43.3 

.0628 

6.1 

.0769 

306.7 

.0802 

270.7 

.0680 

282.6 


4 


.1922 

344.6 

.1063 

342.7 

.0723 

300.8 

.0966 

253.5 

.0876 

212.8 

.0668 

226.3 


5 


.0881 

328.4 

.0538 

338.9 

.0323 

283.0 

.0546 

232.4 

.0602 

192.9 

.0454 

203.7 


6 


.1102 

2B9.9 

.0774 

289. 1 

.0533 

230.1 

.0701 

206.1 

.0709 

146.8 

.0435 

160.8 


7 


.0673 

237.3 

.0453 

246.8 

.0396 

198.8 

.0593 

164.1 

.0629 

98.0 

.0398 

121.3 


8 


.0466 

234.9 

.0432 

230.0 

.0276 

172.0 

.0488 

123.5 

.0341 

41 .2 

.0369 

63.1 


9 


.0433 

193.3 

.0297 

183.8 

.0223 

133.6 

.0333 

91.8 

.0383 

356.7 

.0245 

13.5 


10 


.0238 

182.1 

.0196 

178.4 

.0121 

87.3 

.0314 

48.7 

.0342 

306.0 

.0197 

338.9 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

c 

P 

c 

P 

c 

P 

c 

P 

C 

P 

c 

P 

C 

P 

1 

.3241 

7.1 

.1799 

182.3 

1.0625 

189.2 

.2598 

194.2 

.3636 

214.1 

.2377 

239.1 

.2177 

292.4 

.3722 

326.4 

2 

.1169 

313.9 

.0937 

247.0 

.2499 

242.9 

.0498 

205.8 

.0694 

203.9 

.0674 

192.9 

.0737 

220.3 

.1038 

232.0 

3 

.0970 

348.7 

.0416 

308.4 

• 0822 

293.8 

.0111 

240.5 

.0194 

250.7 

.0198 

231.8 

.0254 

237.6 

.0406 

230.1 

4 

.0622 

36.8 

.0089 

64.9 

• 0434 

154.9 

.0138 

140.6 

.0259 

164.7 

.0276 

151 .5 

.0334 

186.5 

.0466 

180.9 

3 

.0316 

17.2 

.0040 

250.0 

• 0243 

230.6 

.0042 

212.8 

.0019 

228.8 

.0031 

126. 1 

• 0089 

164.6 

.0240 

143.3 

6 

.0398 

331 .2 

.0072 

331 .5 

. 1450 

125.5 

.0041 

49.0 

,0093 

94.2 

.0122 

75.4 

.0049 

105.4 

.0261 

104.7 

7 

.0197 

308.1 

.0037 

292 . n 

.0084 

324.7 

.0030 

301.9 

.0071 

359.7 

.0095 

353.8 

.0140 

39.9 

.0260 

47.1 

8 

.0108 

243.3 

.0018 

214.8 

.0017 

245.5 

.0008 

286.2 

,0020 

306.1 

.0043 

307.7 

.0087 

13.6 

.0212 

347.2 

9 

.0091 

169.1 

.0013 

148.2 

.0052 

284.1 

.0020 

234.2 

.0042 

294 . 7 

,0063 

265.1 

♦ 0107 

333.6 

.0193 

294.3 

10 

.0071 

93.8 

.0022 

100.1 

• 0032 

193.3 

.0017 

150.2 

.0046 

243.3 

.0055 

201.1 

.0088 

275.2 

.0133 

237.9 



f 


J 


L_: 




NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE =■ 12.0 DEO 
PITCHING FREOUENCT >10.00 HZ <K*. 09351 PITCHING AMPLITUDE » 10.0 DEO 


FILE! 96 (SHEEP ■ 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANCLES (P> 


H 

P 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

5U 

P 

6U 

P 

7U 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

1.5794 

1.8 

.6486 

1 .8 

.4205 

35.4 

.6379 

29.9 

. 5868 

31.5 

.7339 

27.5 

.5999 

33.5 

2 

2.4108 

69.9 

2.5075 

65.4 

1.6988 

70.8 

1.2397 

57.5 

.7383 

60.6 

.7504 

47.3 

.5751 

54.2 

3 

.2401 

23.4 

.1737 

63.2 

.2290 

79.7 

.3186 

21.0 

.2691 

24.1 

.3617 

4.5 

.2875 

15.6 

4 

.7702 

50,2 

.7618 

40.8 

.5155 

47.1 

.3305 

353.8 

.2362 

343.5 

.3227 

310.8 

.2676 

321.6 

S 

. 1401 

336.8 

.0909 

347.1 

.0666 

37.2 

.1419 

309.9 

. 1001 

318.0 

.1239 

272.9 

.0962 

280.5 

6 

.2753 

67.3 

.2187 

57.2 

.2050 

60.1 

.0780 

280.7 

.1135 

280.3 

.1619 

244.4 

. 1 134 

267.2 

7 

.1338 

.1779 

8. 8 

.1254 

60.2 

.0953 

87.3 

.0204 

99.2 

.0522 

180.6 

.0938 

158.0 

:8i53 

ISM 

B 

44.7 

.2124 

34.0 

.2247 

51.9 

.0767 

335.7 

.0415 

1.9 

.0203 

300.6 

9 

.1831 

331.4 

.1151 

354.8 

.0796 

24.2 

.0477 

276.8 

.0388 

263.2 

.0592 

192.9 

• 0472 

218.1 

10 

.0396 

275. 1 

.0991 

1.1 

.1394 

42.4 

.0301 

284.5 

.0082 

257.6 

.0195 

111.6 

• 0139 

146.7 

H 


P 

eu 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

p 


1 


.5397 

32.2 

.4988 

28.8 

.4871 

17.6 

.4946 

6.3 

.4254 

344.2 

.4286 

343.6 


2 


.4515 

38.5 

.2039 

13.1 

.1536 

328.1 

.2175 

286.7 

.1995 

245.5 

.1543 

24B.1 


3 


.2290 

• t 

.0665 

357.2 

.0559 

274.9 

.1222 

242.3 

.0684 

206.1 

.0334 

233.2 


4 


.2501 

300.3 

.1535 

289.2 

.0833 

252.3 

.1021 

187.7 

.0691 

142.6 

.0405 

145.4 


S 


. 1087 

231 . 1 

.1170 

199.5 

.0783 

177.1 

.0659 

134.5 

.0457 

65.4 

.0263 

60.9 


6 


.0600 

218.9 

.0707 

132.5 

.0574 

106.6 

.0597 

75.5 

.0384 

358.4 

.0278 

1.3 


7 


.0412 

176.1 

.0338 

77.0 

.0215 

30.0 

.0318 

338.9 

.0239 

273.4 

.0180 

259.5 


8 


.0180 

179.8 

.0311 

51.9 

.0147 

42.2 

.0054 

298.3 

.0198 

234.2 

.0048 

339.4 


9 


.0298 

195.4 

.0413 

309.3 

.0213 

296.3 

.0096 

221.1 

.0198 

143.3 

.0136 

240.2 


10 


.0274 

147.2 

.0377 

181.5 

.0206 

163.6 

.0128 

98.0 

.0129 

48.9 

.0059 

159.3 



H 

p 

1L 

P 

2L 

P 

3L 

P 

4t 

p 

5L 

P 

6L 

P 

7L 

P 

8L 


c 

P 

C 

P 

c 

P 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 

.4220 

6.2 

.3449 

172.3 

*5124 

178.5 

.6127 

183. 1 

.4228 

197.2 

.2417 

212.7 

.1524 

268.1 

.2559 

323.8 

2 

.1480 

306.0 

.2259 

251.6 

• 1382 

241.4 

.1055 

221.6 

.0650 

218.1 

.0597 

19B.7 

.0742 

216.9 

.0971 

217.9 

3 

.1721 

335.2 

. 1042 

314.1 

.0260 

311.4 

.0076 

234.9 

.0059 

207.3 

.0095 

168.9 

.0126 

191.1 

.0187 

182.3 

4 

.0561 

355.2 

.0150 

5.0 

.0115 

91.7 

.0156 

95.8 

.0143 

121.1 

.0163 

111.4 

.0210 

135.2 

.0268 

117.0 

5 

.0201 

234.2 

.0132 

231.7 

.0016 

222.4 

.0067 

303.1 

.0094 

350.8 

.0094 

352.7 

.0131 

32.7 

.0209 

24.0 

6 

.0092 

171.6 

.0097 

181.6 

.0005 

235.7 

.0021 

282.2 

.0015 

316.8 

.0035 

301.7 

.0065 

331.1 

.0132 

303.7 

7 

.0087 

102.8 

.0029 

245.8 

.0040 

244.3 

.0036 

220.0 

.0029 

267.7 

.0045 

228.0 

.0051 

260.0 

.0079 

235.3 

a 

.0105 

37.9 

.0034 

58.2 

.0016 

211.0 

.0010 

182.5 

.0010 

213.2 

.0015 

188.4 

.0027 

241 .5 

.0046 

207.1 

9 

.0088 

309.8 

.0042 

338.5 

.0023 

103.3 

.0010 

33.6 

.0016 

97.3 

.0025 

102.0 

.0043 

160.2 

.0057 

148.9 

10 

.0025 

132.7 

.0020 

343.2 

.0010 

331 . 1 

.001 7 

294.6 

.0011 

341.4 

.0014 

322.6 

.0016 

32.5 

.0019 

74.4 



NACA 0012 AIRFOIL 

MACH NUMBER « .40 MEAN INCIDENCE « 15.0 DfO 
PITCHING FREQUENCY = 4.00 HZ <K*.0374) PITCHING AMPLITUDE • 10. ( 


DEO 


ZERO DEGREE SHEEP DATA HERE NOT OBTAINED 



( 


I 


UJJ 


NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE = 15.0 DEO 
PITCHING FREQUENCY - 4.00 HZ (K*.0374> PITCHING AMPLITUDE * 10.0 DEG 


FILE 1 102 (SHEEP » 30.0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 


p 

1U 

p 

2U 

p 

3U 

p 

4U 

P 

3U 

P 

4U 

P 

7U 



A 

8 

A 

B 

A 

8 

A 

B 

A 

B 

A 

8 

A 

8 

1 


• 0319 

.1201 

.0413 

-.4353 

.0432 

-.4099 

.1478 

-.0395 

.1284 

.1944 

.1348 

.2483 

.1390 

.1843 

2 


1.8973 

.2103 

1.5873 

.2371 

1.1291 

.1027 

.9393 

.0745 

.4029 

-.0007 

,4B3B 

.0338 

.3242 

-.0074 

3 


.4032 

-.9814 

.4443-1.0147 

.2940 

-.8294 

.2997 

-.2749 

.2022 

-.1037 

.2351 

.0134 

.1743 

.0034 

4 


.2442 

.1027 

-.0889 

.0300 

-.0127 

.0321 

.1944 

.0780 

.1741 

.0275 

.1444 

.0531 

.1178 

.0181 

3 


.1843 

-.2331 

.1939 

-.2448 

.1439 

-.3288 

.1370 

-.0101 

.1043 

.0343 

.1102 

.0838 

.0874 

.0348 

A 


-.1438 

.0440 

-.4214 

-.0025 

-.3178 

-.0174 

-.0378 

.0445 

.0137 

.0429 

.0443 

.0701 

.0442 

.0294 

7 


-.0203 

-.0921 

-.1034 

-.1184 

-.0199 

-.1145 

-.0147 

-.0748 

-.0075 

-.0049 

-.0033 

.0241 

.0084 

.0344 

8 


-.1108 

.0203 

-.2491 

-.0254 

-.2593 

-.0747 

-.0145 

.0233 

.0205 

.0189 

.0411 

.0050 

.0384 

-.0194 

l! 

H 



-:M?1 

p 

y.mi 

8U 

(L 

•<D 

•O^ 

o~« 

1 1 

~-:\m 

9U 

-:UU ~-:m 

P10U 

:;8#SS 

-Toil 

LIU 


MU 

I2U 

I.-8825 

Iim 

L3U 

.0033 

-.0131 


pi 

pi 

pi 



A 

B 

A 

8 

A 

8 

A 

8 

A 

B 

A 

8 


1 



.1203 

.1053 

.1639 

.2112 

.1263 

• 3585 

.0884 

.5059 

.0104 

.5701 

.0010 

.3728 


2 



.3434 

.0287 

.0830 

.0531 

.0098 

.0554 

-.0435 

• 0576 

-.0943 

.0408 

-.0422 

.0283 


3 



.1218 

-.0814 

.0739 

-.0791 

• 0235 

-.0116 

-.0248 

.0559 

-.0421 

.0484 

-.0341 

.0442 


4 



.1208 

.0178 

• 0331 

.0240 

• 0140 

.0174 

-.0051 

• 0108 

-.0243 

.0038 

-.0142 

.0130 


S 



.0344 

-.0078 

.0170 

-.0199 

-.0002 

.0055 

-.0174 

.0308 

-.0340 

-.0002 

-.0271 

.0032 


6 



.1083 

-.0220 

• 0465 

-.0053 

.0227 

• 0094 

-.0011 

.0241 

-.0088 

.0009 

-.0072 

-.0003 


7 



.0282 

.0317 

• 0118 

.0149 

-.0096 

.0143 

-.0309 

.0138 

-.0074 

-.0127 

-.0087 

-.0052 


8 



.0843 

-.0280 

.0478 

-.0079 

.0240 

-.0004 

.0002 

.0072 

-.0028 

.0112 

-.0077 

.0021 


9 



,0302 

.0312 

• 0261 

.0393 

• 0063 

• 0248 

-.0133 

• 0102 

-.0137 

-.0040 

-.0092 

-.0044 


10 



.0382 

.0094 

• 0242 

.0230 

.0054 

.0203 

-.0135 

. 0155 

-.0151 

-.0071 

-.0103 

-.0090 


H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

4L 

P 

7L 

P 8L 


A 

• 

A 

B 

A 

8 

A 

8 

A 

8 

A 

8 

A 

8 

A 8 

1 

.0230 

.5700 

=:§§!? 

-.0080 

-.0199 

-.1819 

-.0310 

-.3557 

-.0411 

-.2127 

-.0473 

-.0408 

-.0423 

.1387 

-.0372 .3434 

2 

• 0808 

.0244 

-.0154 

-.0801 

-.0245 

-.0764 

-.0333 

-.0414 

-.0231 

-.0281 

-.0189 

-.0322 

-.0114 

-.0413 -.0021 

3 

.0389 

.0034 

-.0116 

.0402 

-.0173 

.0344 

-.0230 

.0286 

-.0157 

.0253 

-.0143 

.0247 

-.0140 

.0340 

-.0244 .0381 

4 

• 0618 

.0323 

• 0315 

.0208 

• 0161 

.0093 

.0008 

-.0023 

-.0030 

-.0035 

-.0042 

-.0042 

-.0119 

-.0034 

-.0133 -.0022 

5 

.0227 

-.0003 

.0051 

-.0001 

-.0005 

.0005 

-.0060 

*0012 

-.0049 

.0037 

-.0070 

.0020 

-.0093 

.0045 

-.0135 .0019 

6 

-.0040 

.0111 

-.0006 

.0047 

-.0010 

.0024 

-.0014 

.0001 

-.0039 

-.0003 

-.0038 

-.0010 

-.0043 

-.0013 

-.0074 -.0044 

7 

-.0011 

-.0025 

• 0005 

.0010 

.0001 

.0002 

-.0002 

-.0006 

-.0014 

-.0010 

-.0015 

-.0011 

-.0031 

-.0014 

-.0028 -.0041 

8 

-.0007 

.0013 

-.0005 

.0018 

-.0014 

.0007 

-.0023 

-.0004 

-.0014 

.0004 

-.0024 

-.0007 

-.0037 

-.0009 

-.0045 -.0030 

9 

-.0080 

.0030 

-.0025 

.0010 

-.0013 

.0002 

-.0002 

-.0006 

-.0001 

-.0015 

.0003 

-.0023 

-.0012 

-.0033 

-.0010 -.0054 

10 

-.0015 

-.0043 

• 0Q1S 

-.0003 

.0009 

-.0007 

.0004 

-.0010 

-.0011 

-.0008 

-.0007 

-.0020 

-.0028 

-.0034 

-.0023 -.0044 



NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE • 13.0 CEO 
PITCHINO FREQUENCY « 4.00 HZ <K=.0374> PITCHING AMPLITUDE > 10. 0 DEO 


ZERO DEGREE SHEEP DATA HERE NOT OBTAINED 




NACA 0012 AIRFOIL 

MACH NUMBER * .40 MEAN INCIDENCE = 1S.0 DEO 
PITCHING FREQUENCY * 4.00 HZ (K*=.0374> PITCHING AMPLITUDE * 10.0 DEG 


FILE! 102 (SHEEP • 30.0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

3U 

P 

6U 

p 

7U 

c 

P 

C 

P 

C 

P 

c 

P 

C 

P 

C 

P 

c 

P 

1 

.1243 

14.9 

.6366 

176.3 

.6132 

174.1 

. 1530 

105.0 

.2350 

33.2 

.3110 

30,3 

.2310 

37.0 

2 

1.9091 

83.7 

1.6047 

81 .5 

1.1338 

84.8 

.9424 

85.5 

.6029 

90.1 

.6866 

87.2 

.5243 

90.8 

3 

1.0418 

157.6 

1.1168 

135.3 

.8806 

160.4 

.4067 

132.5 

.2281 

117.6 

.2353 

86.7 

.1764 

88.8 

4 

.2649 

67.2 

.1020 

299.3 

.0345 

338.5 

.2097 

68.2 

.1782 

81.1 

.1748 

72.3 

.1192 

81.2 

3 

.3132 

143.9 

.3123 

141.6 

.3674 

153.5 

.1374 

94.2 

.1185 

61.6 

. 1385 

32.7 

33.5 

.0930 

67.2 

6 

.1715 

284,9 

.4216 

269.7 

.3183 

266.9 

.0747 

329.6 

.0644 

12.3 

.0840 

.0724 

66.0 

7 

.0944 

192.4 

. 1387 

221.6 

.1182 

189.7 

.0762 

191 . 1 

.0102 

.0279 

227.5 

.0263 

352.8 

.0357 

14.0 

8 

.1127 

280.5 

.2504 

264.1 

.2704 

253.5 

.0274 

328.2 

47.2 

.0415 

83.0 

.0433 

116.9 

9 

.1013 

273.3 

.2388 

233.2 

.1280 

286.1 

.0984 

232.0 

.0433 

255.2 

.0078 

114.2 

.0237 

81.5 

10 

.1194 

249.5 

.1613 

224.6 

.1800 

234.3 

.0740 

185.7 

.0388 

177.0 

.0424 

98.4 

.0399 

109.1 

H 


P 

00 

c 

P 

9U 

P10U 

P11U 

P12U 

P13U 



c 

p 

C 

P 

c 

P 

C 

r 

C 

P 

c 

P 


1 


.1600 

48.8 

.2674 

37.8 

.3801 

19.4 

.3136 

?.? 

.5702 

1 . 1 

.5728 

. 1 


. *T 


.3446 

83.2 

.0986 

57.4 

. 0562 

10.0 

.0837 

312.2 

.1028 

293.4 

• 0683 

294.3 


3 


.1466 

123.8 

. 1083 

137.0 

.0262 

116.3 

.0620 

334.4 

.0924 

317.7 

.0727 

332.0 


4 


.1221 

81.6 

.0409 

54.0 

.0223 

38.8 

.0119 

334 . 6 

.0266 

278.1 

.0193 

312.4 


5 


.0353 

102.8 

.0261 

139.4 

.0055 

358.1 

.0354 

330.6 

.0340 

269.6 

.0273 

276.7 


6 


.1105 

101 .5 

.0468 

96.5 

.0246 

67.6 

.0241 

357.4 

.0089 

275.6 

.0072 

267.4 


7 


.0424 

41.6 

.0190 

38.4 

.0172 

326.3 

.0339 

294.1 

.0148 

210.8 

• 0101 

239.2 


8 


.0890 

108.3 

.0485 

99.4 

.0240 

90.8 

.0072 

1.8 

.0116 

346.1 

.0080 

285.3 


9 


.0717 

44.4 

.0472 

33.3 

.0256 

14.2 

.0170 

307.1 

.0143 

253.7 

.0112 

235.0 


10 


.0394 

76.2 

.0348 

44.1 

.0210 

14.8 

.0206 

319.1 

.0166 

244.9 

• 0138 

229.4 



H P 1L P 2L P 3L P 4L P SL P 6L P 7L P BL 

CP CP CP CP CP CP CP CP 


1 

.3704 

2.3 

.0120 

227.8 

.1830 

186.3 

.3571 

185.0 

.2166 

190.9 

.0625 

229.2 

.1450 

343.0 

.3474 

333.9 

2 

.0850 

71.9 

.0851 

239.5 

.0837 

233.0 

.0834 

246.4 

.0476 

240.9 

.0338 

236.0 

.0342 

250.2 

.0414 

267.0 

3 

.0390 

84.7 

.0418 

343.9 

.0385 

333.3 

.0367 

321.2 

.0298 

328.1 

.0296 

326.6 

.0376 

334.8 

.0434 

327.1 

4 

.0697 

62.4 

.0378 

56.6 

.0186 

60.2 

.0024 

161.3 

.0046 

220.5 

.0075 

233.7 

.0123 

254.1 

.0157 

262.0 

3 

.0227 

.0118 

3?i;i 

.0051 

91.3 

.0007 

319.4 

.0062 

281.3 

.0078 

298.4 

.0073 

285.7 

.0103 

B2:t 

.0136 

278.0 

6 

.0047 

352.7 

, 0026 

337.6 

.0014 

274.3 

.0039 

263.7 

.0040 

254.8 

.0065 

.0089 

239.2 

7 

.0027 

203.2 

.0011 

26.6 

.0003 

33.9 

.0006 

200.5 

,0019 

237.7 

.0019 

235.7 

.0034 

246.1 

.0050 

214.7 

8 

.0013 

331.0 

.0019 

343.8 

.0016 

296.8 

.0023 

260.5 

.0014 

286.3 

. 0026 

235 . 0 

.0038 

256.0 

.0054 

236.9 

9 

.0086 

290.6 

.0027 

291.9 

.0013 

279.0 

.0006 

198. 1 

.0015 

182.1 

.0023 

173.1 

.0035 

199*9 

.0057 

190.0 

10 

.0064 

193.8 

.0015 

103.0 

.0011 

125. 1 

.001 1 

157.6 

.0014 

234.7 

.0021 

200.0 

.0046 

218.4 

.0070 

199.5 



NACA 0012 AIRFOIL 

HACH NUMBER = .40 MEAN INCIDENCE = 1S.0 DEO 
PITCHING FREQUENCY » 8.00 HZ <K=.0740> PITCHING AMPLITUDE • 10.0 DEG 


ZERO DEGREE SHEEP DATA HERE NOT OBTAINED 



r 
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J 
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NACA 0012 AIRFOIL 

HACK NUMBER > .40 MEAN INCIDENCE = 13.0 DEO 
PITCHING FREQUENCY * 8.00 HZ <K*.0740> ITCHING AMPLITUDE • 10.0 DEO 


M 

O 

Ln 


FILE! 106 (SWEEP * 30.0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H 

P 

1U 


A 

B 

1 

. 1778 

.1493 

2 

1.9451 

• 4208 

3 

.3122 

-.9180 

4 

.3428 

.1988 

3 

.2722 

-.3507 

6 

-.0350 

.0078 

7 

.1145 

-.2450 

$ 

Ml 

-~:UU 

10 

-.0411 

.0085 


P 2U P 3U 

AD A B 


.3070 

-.6605 

.2982 

-.3747 

1.8160 

.6224 

1.2261 

.2786 

.6493 

-.8789 

.3917 

-.6753 

.0760 

.2743 

.1469 

.1511 

.1764 

-.2969 

.1473 

-.2948 

-.2523 

-.1662 

-.1752 

-.0644 

.0639 

-.2907 

.0451 

-.2550 

-.0045 

-.2243 

-.1606 

-.1330 


-M°9 

-.1023 

-.1222 


P 

4U 

P 

SU 

A 

B 

A 

B 

.4073 

-.0566 

.3374 

.1668 

.9873 

.3290 

.6179 

.1560 

.3862 

-.1146 

.2750 

-.0226 

• 1 69S 

.2502 

,1523 

.1973 

.0368 

.0577 

-.0039 

.1061 

-.0205 

-.0113 

-.0166 

.0199 

• 0205 

-.0850 

-.0207 

-.0139 

.0713 

-.0539 

.0380 

-.0380 

.0527 

-.0328 

.0206 

-.0229 

• 0744 

-.0022 

.0535 

-.0150 


P 

6U 

P 

7U 

A 

B 

A 

B 

.4398 

.2696 

.3534 

.1648 

.6608 

.2940 

.5039 

.1622 

.2898 

.1136 

.2105 

.0403 

.1119 

.2651 

.1306 

.1513 

-.0328 

• 1694 

.0310 

.1345 

-.0378 

.0554 

-.0038 

.0567 

-.0382 

.0104 

-.0216 

.0361 

.0419 

-.0048 

.0267 


.0214 

.0124 

.0214 

.0443 

.0372 

.0249 

.0187 


P 

BU 

P 

9U 

P10U 

P11U 

PI 

2U 

P13U 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.2822 

.1447 

.1886 

.2935 

.1243 

.4770 

.0604 

.6585 

-.0736 

.5613 

*.0383 

• 5340 

.3620 

.1702 

.1447 

.1034 

.0059 

.0720 

-.1329 

.0405 

-.1261 

-.0415 

-.1025 

-.0239 

.1405 

.0291 

-.0017 

.0043 

-.0354 

.0410 

-.0690 

.0778 

-.0572 

.0462 

-.0289 

.0420 

.0931 

. 1072 

.0506 

.0112 

-.0116 

.0062 

-.0739 

.0013 

-.0574 

-.0242 

-.0307 

-.0239 

.0209 

.1035 

.0048 

.0473 

-.0247 

.0187 

-.0541 

-.0102 

-.0141 

-.0387 

• 0034 

- .0080 

.0157 

.0616 

.0148 

.0350 

-.0039 

.0115 

-.0226 

-.0121 

.0093 

-.0287 

-.0011 

-.0152 

-.0333 

.0455 

-.0510 

.0245 

-.0447 

-.0036 

-.0383 

-.0316 

.0302 

-.0043 

.0156 

- .0055 

.0302 

.0121 

.0086 

-.0119 

.0126 

-.0221 

.0165 

-.0322 

.0079 

.0042 

.0130 

• 0012 

-.0092 

.0508 

-.0100 

.0131 

-.0036 

.0073 

.0028 

.0016 

.0096 

.0089 

• 0012 

.0152 

-.0168 

.0251 

-.0137 

.0191 

-.0113 

.0016 

-.0088 

-.0160 

-.0018 

-.0044 

-.0110 

-.0136 


H 

p 

1L 

P 

2L 

P 3L 

p 

4L 


A 

> 

A 

B 

A B 

A 

B 

1 

.0657 

.5798 

.0105 

-.0673 

-.0070 -.3831 

-.0000 

-.0001 

2 

.0638 

.0798 

-.0750 

-.0119 

-.0721 -.0390 

.0016 

.0012 

3 

.0294 

.0393 

-.0242 

.0429 

-.0250 .0176 

.0002 

-.0003 

4 

.0456 

.05.7 

.0156 

.0251 

.0040 -.0011 

-.0002 

.0006 

5 

.0039 

.0133 

-.0039 

.0020 

-.0046 -.0039 

-.0005 

.0002 

6 

-.0107 

.0117 

-.0028 

.0038 

.0009 -.0005 

• 0002 

-.0000 

7 

-.0062 

-.0107 

-.0007 

.0006 

.0014 .0028 

-.0000 

.0001 

8 

.0022 

-.0097 

-.0007 

-.0020 

-.0018 .0016 

-.0002 

-.0003 

V 

.0035 

-.0054 

.0005 

.0008 

-.0006 .0011 

-•0002 

.0001 

10 

-.0024 

.0024 

-.0014 

.0008 

-.0004 .0004 

-.0004 

-.0000 


P 3L 

p 

6L 

P 7L 

P 

8L 

A B 

A 

B 

A 

B 

A 

B 

-.0940 -.3119 

-.0990 

-.1347 

-.1037 

.0533 

-.0002 

-.0000 

-.0085 -.0377 

.0022 


-.0141 -.0392 

.0007 

.0003 

-.0243 

.0036 

-.0244 

.0024 

-.0247 

.0130 

.0001 

-.0000 

-.0028 -.0084 

-.0019 

-.0119 

-.0117 -.0163 

.0002 

.0001 

-.0036 -.0027 

-.0019 

-.0040 

-.0010 -.0043 

-.0002 

-.0002 

.0000 -.0021 

.0019 

-.0033 

.0004 -.0067 

.0000 

-.0003 

.0048 

.0016 

,0056 

.0031 

♦ 0088 

.0003 

-.0000 

.0001 

-.0013 

.0021 

-.0017 

.0022 

.0004 

.0035 

.oooi 

-.0003 

.0002 

• 0011 

-.0000 

.0020 

.0015 

.0033 

-.0000 

.oooi 

-.0009 -.0018 

-.0001 

-.0022 

-.0030 -.0023 

,0001 

• 0001 



NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE * 1S.0 DEO 
PITCHING FREQUENCY « B.00 HZ (K=».0740> PITCHING AMPLITUDE » 10.0 DEO 


ZERO DEGREE SHEEP DATA HERE NOT OBTAINED 
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UJ 
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NACA 0012 AIRFOIL 

MACH NUMBER * .40 MEAN INCIDENCE • 15.0 DEO 
PITCHING FREQUENCY = 8.00 HZ <K>.0740> PITCHING AMPLITUDE * 10.0 DEG 


fo 

O 

-J 


FILE! 106 (SHEEP * 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

p 

1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

6U 

P 

7U 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.2322 

50.0 

.7283 

155.1 

.6474 

152.6 

.4112 

97.9 

.3764 

63.7 

.5158 

58.5 

.3900 

65.0 

2 

1.9901 

77.8 

1.9197 

71.1 

1.2574 

77.2 

1.0426 

71.6 

.6373 

75.8 

.7232 

66.0 

.5294 

72.2 

3 

1.0512 

ISO. 8 

1.0927 

143.5 

.7808 

149.9 

.4028 

106.5 

.2760 

94.7 

.3120 

68.3 

.2143 

79.2 

4 

.3963 

59.9 

.2847 

15.5 

.2107 

44.2 

.3022 

34.1 

.2493 

37.7 

.2878 

22.9 

.1998 

40.8 

3 

.4440 

142.2 

.3453 

149.3 

.3295 

153.4 

.0684 

32.5 

. 1062 

357.9 

.1725 

349.1 

.1381 

13.0 

6 

.0359 

ill.i 

.3021 

236.6 

.1867 

249.8 

.0235 

241.1 

.0259 

320.2 

.0671 

325.7 

.0568 

356.1 

7 

.2705 

.2976 

167.6 

.2589 

170.0 

.0874 

166.5 

.0250 

236.1 

.0396 

285.2 

.0420 

329.1 

8 

.0359 

174.1 

.2330 

195.8 

.2142 

220.9 

.0894 

127.1 

.0538 

135.0 

.0421 

96.5 

.0294 

114.8 

9 

.1299 

146.2 

.1724 

158.6 

.1363 

167.3 

.0746 

135. 1 

.0308 

138.0 

.0247 

59.9 

.0303 

44.8 

10 

.0419 

281.7 

.1331 

181.9 

.1595 

220.0 

.0745 

91.7 

.0555 

105.7 

.0579 

50.0 

.0312 

53.0 

H 


P 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 




C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


1 


.3171 

62.8 

.3505 

32.5 

.4930 

14.6 

.6612 

5.2 

.5661 

352.5 

.5354 

355.9 


2 


.4000 

64.8 

.1778 

54.4 

.0722 

4.7 . 

.1389 

287.0 

.1328 

251 .8 

.1053 

256.9 


3 


.1434 

78.3 

.0046 

337.9 

.0542 

319.2 

. 1040 

318.4 

.0735 

308.9 

.0509 

325.5 


4 


.1433 

41 .6 

.0519 

77.5 

.0132 

298.1 

.0739 

271.0 

.0623 

247.2 

.0389 

232.1 


5 


.1056 

11.4 

.0478 

5.8 

.0309 

307.1 

.0551 

259.3 

.0412 

200.0 

.0087 

157.3 


6 


.0635 

14.3 

.0380 

23.0 

.0121 

341.3 

.0256 

241.8 

.0301 

162.1 

.0153 

184.1 


7 


.0576 

322.2 

.0566 

295.6 

.0448 

265.5 

.0496 

230.5 

.0306 

98.4 

.0166 

109.4 


8 


.0325 

68.1 

.0147 

144.0 

.0254 

150.3 

.0362 

152.8 

.0090 

62.2 

.0131 

84.6 


9 


.0517 

349.8 

.0165 

322.5 

.0082 

333.9 

.0033 

60.9 

.0131 

47.0 

.0152 

4.5 


10 


.0302 

326.2 

.0236 

324.3 

.0114 

277.8 

.0183 

208.7 

.0048 

201.7 

.0175 

219.0 



H 

P 

1L 

P 

2L 

P 

3L 

P 

4L 

P 

5L 

P 

6L 

P 

7L 

P 

8L 


C 

P 

C 

P 

c 

P 

c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1 

.5835 

6.5 

.0682 

171.2 

.3852 

181.0 

.0001 

215.6 

.3257 

196.8 

.1672 

216.3 

.1166 

297.2 

.0002 

265.3 

2 

.1022 

38.6 

.0760 

261.0 

.0820 

241.6 

.0020 

53.7 

.0386 

192.8 

.0367 

176.5 

.0417 

199.8 

.0008 

65.2 

3 

.0492 

36.7 

.0493 

330.6 

.0306 

305.1 

.0004 

149.8 

.0246 

278.5 

.0245 

275.6 

.0289 

301.3 

.0001 

106.9 

4 

.0751 

37.4 

.0295 

31.9 

.0042 

104.8 

.0006 

340.3 

.0088 

198.4 

.0121 

189.0 

205.8 

.0200 


.0002 

.0003 

2iS:3 

5 

.0138 

16.3 

.0044 

297.5 

.0060 

229.9 

.0006 

287.7 

.0045 

233.0 

.0044 

.0044 

6 

.0158 

317.6 

.0048 

323.8 

.0011 

119.7 

.0002 

101.2 

.0021 

178.7 

.0038 

150.5 

.0067 

176.6 

.0003 

176.4 

7 

.0123 

210.0 

.0009 

310.4 

.0031 

26.2 

.0001 

358.6 

.0050 

71.0 

.0064 

61.3 

.0088 

88.0 

.0001 

338.1 

8 

.0099 

166.9 

.0021 

200.2 

.0024 

312.9 

.0004 

211.9 

.0025 

327.5 

.0028 

323.2 

.0036 

5.8 

.0003 

158.4 

9 

.0077 

134.4 

.0010 

33.0 

.0012 

329.6 

,0002 

291.8 

.0011 

12.6 

.0020 

359.0 

.0036 

24.0 

.0001 

352.4 

10 

.0034 

315.1 

.0016 

299.5 

.0006 

315.7 

.0004 

263.8 

.0020 

205.7 

.0022 

183.2 

.0037 

232.7 

.0001 

36.7 



NACA 0012 AIRFOIL 

MACH NUMBER » .40 MEAN INCIDENCE a 13.0 DEG 
PITCHING FREQUENCY =10.00 HZ IK-.0934) PITCHING AMPLITUDE 


10.0 


ZERO DEGREE SWEEP DATA HERE NOT OBTAINED 



r 


( 


i r 


t 


i 


NACA 0012 AIRFOIL 

MACH NUMBER - .40 MEAN INCIDENCE » 13.0 DEO 
PITCHING FREOUENCY 10.00 HZ <K=.0934> PITCHING AMPLITUDE « 10.0 DEG 


FILE! 104 (SHEEP « 30.0) 

FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H 

P 1U 

P 

2U 

P 

3U 

P 

4U 

P 

SU 

P 

4U 

P 

7U 

A B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1 

. 1634 .2143 

.2044 

-.4814 

.3352 

-.5942 

.4845 

-.1431 

.3939 

.0344 

.4943 

.1881 

.4253 

.1239 

2 

2.2333 .4938 

2.0193 

.4493 

1.3433 

.2340 

1.0310 

.3592 

.4584 

.1490 

.4711 

.3031 

.3234 

.1437 

3 

.4012 -.4030 

.3411 

-.7591 

.3808 

-.3443 

.4054 

-.0089 

.3033 

.0473 

.2874 

.2413 

.2483 

.1718 

4 

.4943 .1840 

.3894 

.2343 

.2812 

.0578 

.1849 

. 1842 

.1125 

.1219 

.0248 

.1409 

.0292 

. 1043 

S 

.0822 -.2749 

.1138 

-.2749 

.1122 

-.2441 

.0471 

. 1225 

.0484 

.1344 

.0081 

.2248 

.0474 

.1411 

4 

.1822 -.0442 

.0423 

-.0333 

.0017 

-.0855 

.0203 

-.0118 

-.0222 

.0035 

-.0411 

.0037 

-.0579 

.0201 

7 

.0970 -.1483 

.0529 

-.2353 

.0574 

-.2291 

.0812 

.0371 

• 0495 

.0523 

.0274 

.1123 

.0443 

.0438 

8 

.1093 .0741 

-.0008 

-.0484 

-.0484 

-.0447 

.0012 

.0044 

-.0295 

.0334 

-.0742 

.0223 

-.0314 

.0513 

iS 

-:MM ":o24? 

•Mi 

-:i?U 

-.0157 

-.0787 

-.1740 

-.1034 

.0443 

.0187 

-.0133 

-.0303 

.0179 

-.0153 

-.0029 

-.0118 

-.0148 

-.0227 

.0240 

-.0348 

.0023 

-.0402 

.0394 

-.0013 

H 

p 

8U 

P 

9U 

P10U 

P11U 

P12U 

P13U 


A 

D 

A 

B 

A 

B 

A 

B 

A 

B 

A 

8 


1 

.3942 

.1830 

.3542 

.3233 

.2253 

.4439 

.0943 

.3484 

-.1244 

.4734 

-.1240 

.4484 


2 

.3404 

.2255 

.0884 

.1791 

-.0371 

.1420 

-.1427 

.1048 

-.1540 

-.0391 

-.1038 

-.0234 


3 

.1472 

.1803 

.0487 

.1197 

-.0443 

.0878 

-.1373 

.0540 

-.0711 

-.0279 

-.0504 

-.0035 


4 

-.0237 

.0844 

-.0922 

.0548 

-.0835 

-.0113 

-.0748 

-.0774 

.0118 

-.0443 

.0143 

-.0241 


3 

-.0039 

.1193 

-.0520 

.0108 

-.0242 

-.0112 

-.0004 

-.0331 

.0195 

.0002 

.0113 

.0043 


6 

- .0307 

-.0089 

-.0193 

-.0544 

-.0123 

-.0444 

-.0054 

-.0323 

.0010 

-.0021 

-.0034 

.0047 


7 

.0243 

.0743 

.0350 

-.0108 

.0370 

-.0020 

.0390 

.0047 

-.0028 

.0282 

-.0038 

.0130 


8 

-.0327 

.0387 

.0301 

.0313 

-.0074 

.0233 

-.0453 

.0158 

-.0149 

-.0374 

-.0092 

-.0278 


9 

-.0313 

.0414 

-.0147 

.0388 

-.0084 

.0029 

-.0021 

-.0331 

.0151 

.0004 

.0233 

.0089 


10 

-.0333 

-.0101 

-.0374 

.0155 

-.0147 

-.0041 

.0040 

- .0278 

.0303 

-.0139 

.0024 

-.0104 



H 

p 

1L 

P 

2L 

P 3L 

P 4L 

P 

5L 

p 

4L 

P 7L 

P 

8L 


A 

B 

A 

B 

A B 

A B 

A 

6 

A 

B 

A B 

A 

B 

1 

.0743 

.3304 

• 0071 

-.1356 

-.0314 -.3431 

-.0499 -.5304 

-.1506 

-.3819 

-.1502 

-.2020 

-.1708 -.0007 

-.1477 

.2214 

2 

.0313 

.1141 

-.1251 

-.0015 

-.0933 -.0254 

-.0454 -.0494 

-.0349 

-.0306 

-.0139 

-.0344 

-.0293 -.0348 

-.0403 

-.0445 

3 

.0020 

.0803 

-•0421 

.0485 

-.0320 .0212 

-.0219 -.0041 

-.0186 

-.0057 

-.0159 

-.0124 

-.0234 -.0080 

-.0294 

-.0199 

4 

.0242 

.0429 

.0102 

.0225 

.0107 .0127 

.0111 .0028 

.0091 

-.0038 

.0113 

- .0035 

.0122 -.0117 

.0214 

-.0138 

3 

-.0015 

.0053 

-.0001 

-.0028 

-.0003 -.0037 

-.0005 -.0044 

-.0042 

.0003 

-.0013 

-.0011 

.0003 -.0003 

.0053 

.0042 

6 

.0012 

-.0083 

.0075 

-.0018 

.0044 .0013 

.0012 .0044 

.0010 

.0028 

.0011 

.0042 

.0034 .0047 

.0008 

.0077 

7 

.0128 

-.0037 

.0015 

.0014 

-.0003 -.0001 

-.0022 -.0017 

-.0040 

.0012 

-.0047 

- .0014 

-.0059 .0034 

-.0120 

-.0002 

8 

-.0007 

.0103 

-.0012 

.0002 

.0003 -.0008 

.0019 -.0018 

• 0003 

-.0033 

.0028 

-.0032 

-.0004 -.0082 

.0094 

-.0119 

9 

-.0032 

-.0024 

-.0017 

.0009 

-.0010 .0015 

-.0002 .0022 

.0020 

.0015 

.0015 

.0029 

.0054 .0015 

.0037 

.0105 

10 

-.0059 

-.0018 

-.0003 

-.0007 

.0001 -.0001 

.0005 .0005 

.0014 

.0004 

.0014 

.0014 

.0039 -.0012 

.0041 

.0033 





PITCHING 


NACA 0012 AIRFOIL 

_ MACH NUMBER • .40 MEAN INCIDENCE > 1S.0 DEG 

REOUENCY *10.00 HZ <K=.0934> PITCHING AMPLITUDE * 10. 0 DEO 


ZERO DEGREE SHEEP DATA HERE NOT OBTAINED 



. 1 


NACA 0012 AIRFOIL 

MACH NUMBER • .40 MEAN INCIDENCE * 15.0 DEO 
PITCHING FREQUENCY *10.00 HZ <K*.0934> PITCHING AMPLITUDE * 10.0 DEO 


FILE! 104 (8UEEP ■ 30.0) 


FOURIER AMPLITUDES 1C) AND PHASE ANGLES (P) 


H 

p 

1U 

P 

2U 

P 

3U 

P 


c 

P 

C 

P 

C 

P 

C 

1 

.2710 

37.1 

.7122 

163. 1 

.6840 

150.7 

.5052 

2 

2 . 3069 

77.6 

2.1276 

71.7 

1.3871 

79.4 

1.0918 

3 

.7259 

146.4 

.9322 

144.5 

.6660 

145.1 

.4057 

4 

.5301 

69.5 

.4556 

58.8 

.2871 

78.4 

.2638 

3 

.2887 

163.5 

.2994 

157.7 

.2705 

155.5 

.1397 

6 

.1875 

103.6 

.0680 

141 .6 

.0855 

178.9 

.0236 

7 

.1944 

150.1 

.2412 

167.3 

.2362 

165.9 

.0893 

8 

.1333 

55.2 

.0484 

181.0 

.0824 

216.0 

.0067 

9 

.0904 

183.4 

.2248 

172.0 

.1747 

185.1 

.0484 

to 

.0389 

46.7 

.0912 

149.0 

.1299 

217.3 

.0356 

H 


P 

8U 

P 

9U 

P10U 



C 

P 

C 

P 

c 

P 

1 


.4364 

65.2 

.4811 

47.8 

.4996 

26.8 

2 


.4084 

56.5 

. 1997 

26.3 

.1467 

345.3 

3 


.2329 

39.2 

.1292 

22.1 

.0984 

333.2 

4 


.0884 

343.1 

.1073 

300.7 

.0843 

262.3 

3 


.1195 

358.1 

.0531 

281.7 

.0285 

246.9 

A 


.0320 

253.8 

.0596 

198.9 

.0460 

195.5 

7 


.0782 

18.1 

.0366 

107.1 

.0371 

93.2 

8 


.0506 

319.8 

.0434 

43.9 

.0247 

342. 1 

9 


.0519 

322.9 

.0415 

339.3 

.0088 

288.9 

to 


.0350 

253.2 

.0405 

292.4 

.0178 

249.8 


H 

p 

1L 

P 

2L 

P 

3L 

P 

4L 


c 

P 

C 

P 

c ’ 

P 

c 

P 

X 

.5556 

7.7 

.1358 

177.0 

.3446 

185.2 

• 3531 

187.2 

2 

.1203 

15.1 

.1251 

269.3 

.0987 

255.1 

• 0821 

233.0 

3 

.0805 

1.4 

.0642 

319.0 

.0384 

303.5 

.0227 

234.4 

4 

.0503 

31.4 

.0247 

24.4 

.0166 

40.1 

• 0115 

73.8 

3 

.0057 

344 .7 

.0028 

183.0 

.0037 

184.7 

• 0046 

185.7 

6 

.0084 

171.9 

.0077 

103.2 

.0045 

73.4 

• 0045 

15.7 

7 

.0133 

106.2 

.0021 

46.2 

.0004 

250.1 

• 0028 

232.4 

8 

.0105 

356.4 

.0012 

277.5 

.0009 

157.6 

.0027 

133.8 

? 

• 0037 

245.5 

.0019 

296.3 

.0018 

327.8 

• 0022 

353.4 

10 

1 0062 

252.9 

.0007 

203.4 

.0001 

130.3 

.0007 

42.2 


4U 

p 

SU 

P 

6U 

P 

7U 

P 

c 

P 

C 

P 

C 

P 

106.5 

.3976 

82.1 

.5309 

69.2 

.4435 

73.5 

70.8 

.6752 

77.3 

.7363 

65.7 

.5486 

72.6 

91.3 

.3107 

77.5 

.3888 

47.7 

.3020 

55.3 

45.1 

. 1659 

42.7 

.1631 

9.5 

.1104 

15.3 

28.7 

.1527 

26.7 

.2249 

2.1 

.1747 

22.7 

120.0 

.0224 

278.9 

.0613 

273.4 

.0613 

289.2 

65.4 

10.6 

.0871 

.0447 

52,9 

318.8 


13.7 

286.8 

.0921 

.0603 

3 tt:l 

104.0 

.0182 

99.2 

.0299 

330.4 

.0394 

3.4 

148.3 

.0194 

232.8 

.0415 

213.1 

.0402 

268.2 


P11U 

PI 

2U 

P13U 

c 

P 

c 

P 

C 

P 

.5762 

9.4 

.4897 

345.3 

.4847 

345.2 

.1935 

302.8 

.1588 

255.8 

.1064 

257.3 

.1483 

292.2 

.0764 

248.6 

.0506 

266.0 

.1076 

224.0 

.0458 

165.0 

.0292 

145.7 

.0332 

180.7 

.0195 

89.4 

.0122 

68.1 

.0328 

189.4 

.0023 

155.9 

.0059 

322.6 

.0396 

80.3 

.0283 

354.4 

.0136 

343.6 

.0480 

289.2 

.0411 

204.3 

.0293 

198.3 

.0331 

183.6 

.0151 

87.6 

.0249 

69.1 

.0280 

171.7 

.0336 

114.6 

.0109 

167.1 


P 

5L 

P 

6L 

P 

7L 

P 

BL 

C 

P 

C 

P 

C 

P 

C 

P 

.4105 

201.5 

.2518 

216.6 

.1708 

269.8 

.2778 

322.9 

.0464 

228.8 

.0371 

202.0 

.0471 

218.5 

.0617 

221.1 

.0195 

252.9 

.0202 

232.1 

.0266 

252.5 

.0357 

236.1 

.0099 

112.9 

.0118 

107.2 

.0169 

133.9 

.0257 

122.6 

.0042 

274.3 

.0017 

230.6 

.0006 

126.0 

.0067 

51.6 

.0030 

19.2 

.0044 

14.6 

.0058 

36.4 

.0077 

6.3 

.0042 

286.2 

.0049 

253.4 

.0068 

300.0 

.0120 

268.9 

.0033 

175.4 

.0043 

138.9 

.0082 

182.6 

.0152 

141.8 

.0025 

52.4 

.0032 

27.0 

.0058 

10$.'2 

:°ohil 

IU 

.0014 

73.1 

.0021 

41.0 

.0040 
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TABLE 7 

(Notes 1 and 2) 


INTEGRATED LOADS: M c =0.30, a=8 deg 


a 

M 

^c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 

0 

.050 

8 

214-215 

0 

.100 

10 

216-217 

0 

.124 

12 

218-219 

9 

.050 

14 

220-221 

9 

.100 

16 

222-223 

9 

.124 

18 

224-225 

12 

.050 

20 

226-227 

12 

.100 

22 

228-229 

12 

.124 

24 

230-231 

15 

.050 

26 

232-233 

15 

.100 

28 

234-235 

15 

.124 

30 

236-237 


Notes : 

1. The unswept and swept counterparts are on the same page with the A,B and 
C,P coefficients appearing on opposite pages. 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via the page numbers. 

3. Nominal values 

4. Pages here refer to the C N loops of Ref. 2. To obtain corresponding 
C c > c l> c d and C M P a 8 in S use: 

PAGE C c = PAGE C N + 50; PAGE C L = PAGE C N + 100 

PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If C N is on page 8 of Ref. 2, then C c is on page 58, C L is on page 

108, and so on. 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0501> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 1? (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 

CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.0880 

.0000 

.0927 

.0000 

.0864 

.0000 

.0448 

.0000 

-.0068 

.0000 

1 

-.0858 

.9688 

.0024 

-.0089 

-.0867 

.9718 

-.0005 

.0127 

-.0132 

.0395 

2 

.0214 

.0182 

-.0531 

-.0156 

.0221 

.0183 

-.0147 

.0102 

.0034 

.0018 

3 

-.0065 

.0006 

-.0010 

-.0004 

-.0055 - 

. 0008 

-.0012 

. 0029 

.0007 - 

.0011 

4 

.0002 - 

.0007 

.0007 

-.0002 

.0003 - 

.0007 

-.0021 - 

.0009 

-.0005 - 

.0000 

5 

.0009 - 

.0005 

-.0000 

-.0004 

.0009 - 

.0004 

.0002 

.0004 

-.0002 - 

.0000 

6 

.0002 - 

.0008 

-.0001 

-.0000 

.0002 - 

.0008 

.0005 

.0005 

-.0000 - 

.0001 

7 

-.0006 - 

.0011 

.0002 

-.0002 

-.0006 - 

.0011 

-.0000 - 

.0001 

-.0001 

.0000 

8 

.0005 

.0009 

-.0000 

-.0002 

.0005 

.0009 

.0004 - 

.0001 

-.0001 

.0000 

? 

.0005 

.0002 

- .0000 

-.0000 

.0006 

.0002 

-.0001 

.0007 

-.0000 

. 0001 

10 

.0007 - 

.0001 

.0000 

,0004 

.0007 - 

.0001 

-.0003 - 

.0003 

-.0000 - 

.0001 


FILE: 43 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 


CL 


CD 

CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.1208 

.0000 

.0909 

.0000 

. 1227 

.0000 

.0320 

.0000 

.0083 

.0000 

1 

-.0589 

.8738 

.0004 

.0183 

-.0596 

.8771 

.0008 

-.0094 

-.0134 

.0233 

2 

.0096 

.0123 

-.0481 - 

.0117 

.0085 

.0123 

-.0130 

.0079 

.0004 

.0006 

3 

-.0042 

.0028 

-.0007 - 

.0002 

-.0035 

.0016 

-.0005 

.0019 

,0009 - 

.0014 

4 

-.0054 

.0013 

-.0001 - 

.0004 

-.0053 

.0013 

-.0005 

.0001 

.0002 - 

.0002 

5 

.0007 - 

.0016 

-.0001 

.0001 

.0008 - 

.0016 

-.0000 

-.0009 

.0001 

.0001 

6 

.0015 

.0007 

-.0000 

.0002 

.0015 

.0007 

.0004 

-.0002 

-.0001 - 

.0000 

7 

-.0007 - 

.0006 

-.0000 

.0001 

-.0007 - 

.0006 

.0001 

-.0001 

.0001 - 

.0001 

8 

.0005 

.0019 

.0001 

.0001 

.0005 

.0019 

-.0001 

-.0000 

-.0001 

,0000 

9 

-.0001 

♦ 0003 

- .0000 

.0000 

-.0001 

.0003 

-.0001 

.0001 

-.0000 - 

.0000 

10 

-.0006 - 

. 0003 

.0001 - 

.0001 

-.0006 - 

.0003 

-.0000 

.0002 

.0001 

.0001 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ (K=.0501) PITCHING AMPLITUDE = 8.0 DEG 

FILE: 19 (SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0880 

.0 

.0927 

.0 

.0864 

.0 

.0448 

.0 

.0068 

.0 

9726 

354.9 

.0092 

165.0 

.9757 

354.9 

.0127 

357.8 

.0416 

341.6 

0281 

49.7 

,0553 

253,6 

.0287 

50.4 

.0179 

305.0 

.0038 

62.3 

0065 

275.6 

.0011 

247.1 

.0056 

261.8 

.0031 

337.4 

.0013 

144.8 

0007 

165.9 

.0007 

103.2 

.0007 

158.3 

.0023 

246.9 

.0005 

264.8 

0010 

118.8 

.0004 

187.1 

.0010 

114.8 

.0004 

29.3 

.0002 

266.1 

0008 

168.2 

.0001 

254.1 

.0009 

167.1 

.0007 

40.0 

.0001 

181 . 1 

0012 

208.5 

.0002 

138.2 

.0012 

208.5 

.0001 

211.4 

.0001 

300.5 

0010 

31.6 

.0002 

192.0 

.0010 

31 . 1 

.0005 

106.7 

.0001 

287.5 

0006 

69.6 

.0000 

244.9 

.0006 

73.4 

.0007 

353.8 

.0001 

348.9 

0007 

95.7 

.0004 

5.0 

.0007 

95.6 

.0004 

217.6 

.0001 

187.7 


FILE? 43 (SWEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 

CL 


CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

.1208 

.0 

.0909 

.0 

. 1227 

.0 

.0320 

.0 

.0083 

. 0 

, 8758 

356.1 

.0183 

1.2 

.8791 

356.1 

.0094 

174.9 

.0269 

330.2 

.01 56 

37,9 

.0495 

256.4 

.0149 

34,7 

.0152 

301.4 

.0007 

30.7 

• 0050 

304.4 

.0008 

255.4 

.0039 

294.8 

.0020 

345.5 

.0016 

147.7 

, 0055 

283.5 

.0004 

191.3 

,0054 

283.5 

.0005 

280,5 

.0003 

130.3 

.0017 

1 55 . 1 

. 0001 

324.1 

.0017 

154.0 

.0009 

182.2 

.0001 

43.4 

,0017 

63.8 

. 0002 

349.3 

.0017 

63.4 

.0004 

112.0 

.0001 

243.7 

. 0009 

229. 1 

.0001 

359.6 

.0009 

228.7 

.0001 

118.1 

. 0001 

133,1 

.0019 

13.7 

.0002 

70.6 

.0019 

13.5 

.0001 

263.9 

. 0001 

276.6 

. 0003 

337,6 

.0000 

311.8 

.0003 

335.5 

.0001 

291.9 

.0000 

267.8 

♦ 0006 

244 . 8 

.0002 

152.3 

.0006 

245.4 

.0002 

357.5 

.0001 

28.7 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = ,0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=.1002) PITCHING AMPLITUDE = 8.0 DEG 


to 

ON 


FILE: 20 (SWEEP = .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.0956 

.0000 

.0952 

.0000 

.0940 

.0000 

.0368 

.0000 

-.0102 

.0000 

1 

-.1387 

.9373 

.0019 

-.0085 

-.1401 

.9404 

-.0005 

.0145 

-.0262 

.0389 

2 

.0152 

.0188 

-.0472 

-.0235 

.0159 

.0188 

-.0177 

.0153 

.0032 

.0016 

3 

-.0125 

-.0011 

.0004 

-.0002 

-.0112 

-.0022 

-.0016 

.0021 

.0004 

-.0016 

4 

-.0031 

.0035 

.0009 

-.0011 

-.0030 

.0036 

-.0020 

-.0010 

-.0003 

-.0004 

5 

.0011 

.0006 

.0001 

-.0007 

.0011 

.0008 

-.0001 

.0004 

.0004 

.0001 

6 

.0011 

.0017 

-.0001 

-.0001 

.0011 

.0017 

.0004 

.0005 

-.0003 

.0002 

7 

.0020 

.0018 

-.0002 

-.0004 

.0020 

.0018 

.0001 

.0002 

.0002 

.0005 

8 

-.0005 

.0007 

.0002 

.0002 

-.0005 

.0007 

.0001 

-.0003 

-.0008 

.0001 

9 

-.0007 

.0005 

-.0000 

-.0001 

- .0007 

.0005 

.0000 

.0005 

-.0002 

-.0001 

10 

-.0004 

.0003 

.0001 

.0001 

-.0004 

.0002 

-.0004 

.0001 

-.0002 

.0000 


FILE! 45 (SWEEP = 30.0) 


H 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


CN 


CS 


CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.0921 

. 0000 

.0830 

.0000 

.0943 

.0000 

.0400 

.0000 

.0134 

.0000 

1 

-.0949 

.8684 

-.0023 

.0189 

-.0962 

.8710 

.0030 

-.0127 

-.0268 

.0225 

2 

.0107 

.0095 

-.0463 

-.0204 

.0095 

.0093 

-.0146 

.0144 

.0003 

.0005 

3 

-.0079 

.0050 

-.0003 

-.0002 

-.0067 

.0038 

-.0003 

.0014 

.0011 

-.0012 

4 

-.0042 

.0019 

.0003 

-.0008 

-.0041 

.0019 

-.0010 

-.0004 

-.0002 

-.0001 

5 

.0022 

-.0002 

-.0001 

-.0001 

.0023 

-.0001 

.0002 

-.0003 

.0005 

.0005 

6 

-.0008 

.0034 

-.0003 

.0006 

-.0008 

.0034 

.0005 

-.0003 

-.0002 

-.0001 

7 

-.0001 

.0005 

-.0001 

- .0002 

-.0002 

.0005 

-.0003 

.0001 

-.0001 

-.0001 

8 

.0002 

-.0000 

.0001 

.0000 

.0003 

-.0000 

-.0003 

.0000 

-.0002 

-.0001 

9 

.0009 

-.0008 

.0002 

.0000 

.0009 

- .0007 

-.0002 

-.0001 

-.0000 

-.0000 

10 

.0003 

-.0003 

-.0001 

-,0000 

.0003 

-.0003 

.0002 

.0001 

-.0001 

.0002 




NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=.1002> PITCHING AMPLITUDE = 8.0 DEG 


N> 

t-* 



FILE: 20 (SWEEP = .0) 

FOURIER AMPLITUDES (C> AND PHASE ANGLES <P> 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0956 

.0 

.0952 

.0 

.0940 

.0 

.0368 

.0 

.0102 

.0 

9475 

351.6 

.0087 

167.4 

.9508 

351.5 

.0145 

358.2 

,0469 

326.1 

0242 

39.0 

.0527 

243.5 

.0246 

40.3 

.0234 

310.7 

.0036 

62.9 

0126 

264.9 

,0004 

114.8 

.0114 

258.7 

.0027 

322.4 

.0017 

164.8 

0046 

318.9 

.0014 

140.9 

.0047 

319.8 

.0022 

242.4 

.0005 

219.8 

0013 

59.3 

.0008 

172.9 

.0013 

56.0 

.0004 

342.3 

.0004 

71.1 

0020 

32.2 

.0001 

244.8 

.0021 

32.2 

.0006 

34.4 

.0004 

296.4 

0027 

47.9 

. 0005 

207.9 

.0027 

48.4 

.0002 

22.4 

.0005 

26.8 

0009 

323.7 

,0003 

44.2 

.0009 

324.0 

.0003 

165.2 

.0008 

274 . 4 

0008 

306.7 

. 0001 

189.2 

.0008 

305.8 

.0005 

.2 

.0002 

249.8 

0005 

300.8 

.0001 

35.3 

.0005 

300.1 

.0004 

287.3 

.0002 

273.7 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


FILES 45 (SWEEP = 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0921 

.0 

.0830 

,0 

,0943 

.0 

.0400 

.0 

.0134 


8736 

353.8 

.0191 

353.1 

.8763 

353.7 

.0131 

166.7 

,0350 

310 

0143 

48.2 

.0506 

246.2 

.0133 

45.4 

.0205 

314.7 

.0006 

31 

0093 

302 . 1 

.0003 

226.6 

. 0077 

299.6 

.0015 

348.4 

.0017 

137 

0046 

294.7 

.0008 

162.1 

.0045 

295.0 

.0010 

249.0 

.0002 

244 

0022 

94,7 

t 0001 

212.3 

,0023 

92.8 

.0004 

139,2 

.0007 

46 

0035 

347,2 

,0007 

333.8 

.0035 

347.0 

.0006 

120,8 

.0003 

237 

0005 

344.5 

,0002 

200.0 

.0005 

338.6 

,0003 

289,2 

.0001 

219 

0002 

95 ♦ 0 

,0001 

68.5 

.0003 

95.6 

.0003 

278.1 

. 0002 

252 

0012 

129.9 

, 0002 

79.1 

.0012 

129.3 

.0003 

234.3 

.0001 

258 

0005 

135.9 

.0001 

260.5 

.0005 

136.0 

.0002 

77.7 

.0002 

324 


to wo o 



NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.1247> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 21 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.0558 

.0000 

.0838 

.0000 

.0542 

.0000 

.0477 

.0000 

-.0085 

.0000 

1 

-.1500 

.9291 

.0021 

-.0095 

-.1516 

.9312 

-.0014 

.0139 

-.0328 

.0391 

2 

.0157 

.0131 

-.0452 

-.0272 

.0164 

.0131 

-.0191 

.0176 

.0028 

.0023 

3 

-.0085 

-.0010 

.0003 

. 0001 

-.0069 

-.0020 

-.0012 

,0021 

.0007 

-.0015 

4 

-.0045 

.0012 

.0013 

-.0009 

-.0045 

.0013 

-.0029 

-.0010 

-.0006 

-.0003 

5 

.0032 

.0001 

.0003 

-.0004 

.0030 

.0002 

.0008 

.0005 

.0005 

.0006 

6 

-.0065 

.0159 

.0017 

-.0031 

-.0065 

.0158 

-.0015 

.0039 

-.0027 

.0040 

» 

.0009 

.0017 

.0002 

-.0001 

.0011 

.0018 

-.0012 

-.0007 

-.0004 

.0003 

8 

,0005 

.0011 

-.0001 

-.0001 

.0005 

.001 1 

.0004 

-.0000 

-.0002 

.0000 

9 

-.0000 

. 0006 

-.0000 

-.0001 

-.0000 

.0005 

-.0002 

.0005 

.0001 

-.0000 

10 

.0001 

.0004 

.0000 

.0001 

.0001 

.0004 

-.0003 

.0002 

-.0002 

.0001 


FILE? 46 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.0900 

. 0000 

.0908 

.0000 

.0925 

.0000 

.0340 

.0000 

.0052 

.0000 

1 

-.1033 

.8770 

-.0031 

.0203 

-.1049 

.8802 

.0030 

-.0142 

-.0348 

.0232 

2 

-.0002 

.0152 

-.0476 

-.0242 

-.0015 

.0150 

-.0141 

.0183 

-.0000 

.0007 

3 

-.0179 

.0044 

-.0006 

-.0009 

-.0164 

.0031 

.0010 

.0011 

.0011 

-.0021 

4 

-.0035 

.0026 

.0014 

-.0020 

-.0035 

.0025 

-.0022 

.0001 

-.0004 

-.0006 

5 

.0029 

.0009 

.0007 

-.0004 

.0030 

.0011 

-.0001 

-.0001 

-.0001 

.0012 

6 

.0021 

.0029 

-.0003 

-.0001 

.0021 

.0030 

.0005 

.0001 

-.0006 

.0005 

7 

.0002 

-.0007 

-.0002 

,0000 

.0002 

-.0007 

-.0007 

.0000 

.0001 

.0002 

8 

-.0019 

-.0012 

.0002 

. 0000 

-.0019 

-.0012 

-.0004 

.0001 

.0003 

.0002 

9 

.0008 

. 0002 

-.0000 

.0001 

.0008 

.0003 

.0001 

-.0001 

.0000 

.0001 

10 

.0002 

. 0002 

-.0002 

.0001 

.0002 

.0002 

.0005 

-.0001 

-.0001 

-.0000 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY -10.00 HZ (K=.1247) PITCHING AMPLITUDE = 8.0 DEG 


FILE? 21 (SWEEP = .0) 




FOURIER i 

AMPLITUDES 

<C> AND 

PHASE 

ANGLES 

(P) 


CN 

CS 

CL 



CD 


C 

P 

C 

P 

C 

P 

C 

P 

C 

0558 

.0 

.0838 

.0 

.0542 

.0 

.0477 

.0 

.0085 

9411 

350.8 

.0097 

167.5 

. 9435 

350.8 

.0139 

354.1 

.0511 

0204 

50.0 

.0528 

239.0 

.0210 

51.2 

.0259 

312.7 

.0037 

0085 

263.3 

.0003 

73.6 

.0072 

253.6 

.0024 

331.2 

.0017 

0047 

285.1 

.0016 

125.8 

.0046 

286.1 

.0030 

250.6 

.0007 

0032 

87.5 

.0005 

142.5 

.0030 

87.0 

.0010 

61.0 

.0008 

0172 

337.7 

.0035 

150.8 

.0171 

337.7 

.0041 

338.9 

.0048 

0019 

27.4 

.0002 

130.9 

.0021 

30.9 

.0014 

239.2 

.0005 

0012 

24.6 

.0002 

221.9 

.0012 

22.4 

.0004 

97.2 

.0002 

0006 

355.5 

.0001 

189.4 

.0005 

356.6 

.0005 

334.7 

.0001 

0004 

21.0 

.0001 

14.2 

.0004 

22.3 

.0004 

298.0 

.0002 





FILE: 46 

(SWEEP 

= 30. 

0) 





FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 


CN 

CS 

CL 


CD 


C 

P 

C 

P 

C 

P 

C 

P 

C 

0900 

.0 

.0908 

.0 

.0925 

.0 

.0340 

.0 

.0052 

8831 

353.3 

.0206 

351.4 

.8864 

353.2 

.0145 

168.1 

.0418 

0152 

359.3 

.0534 

243.1 

.0151 

354.4 

,0231 

322.4 

.0007 

0184 

283.9 

.0010 

211.6 

.0167 

280.8 

.0015 

43.0 

.0024 

0043 

306 . 1 

.0025 

144.3 

.0043 

305.3 

.0022 

271.8 

.0007 

0030 

72. 4 

. 0008 

121.3 

.0032 

70.2 

.0002 

221 . 4 

.0012 

0036 

35 • 3 

.0003 

254.6 

.0036 

35.2 

.0005 

73.9 

. 0008 

0007 

163.9 

.0002 

272.9 

.0008 

164.8 

,0007 

272.5 

.0002 

0022 

237.1 

.0002 

76.4 

.0022 

237,1 

.0004 

286.1 

, 0004 

0008 

72 . 5 

.0001 

355.7 

.0008 

70.1 

.0002 

126.1 

,0001 

0003 

50.4 

.0002 

291.5 

.0002 

51.4 

,0005 

102.4 

.0001 
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NACA 0012 AIRFOIL 

HACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 4.00 HZ (K=.0498> PITCHING AMPLITUDE = 8.0 DEG 


FILE: 1 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.5576 

.0000 

. 1222 

.0000 

1.5446 

.0000 

. 1998 

.0000 

-.0399 

.0000 

1 

.1349 

,5609 

.0460 

.0420 

. 1422 

.5463 

-.0090 

. 1430 

.0074 

-.0360 

2 

. 1291 

.2093 

.0509 

.0684 

.1441 

.2191 

-.0659 

-.0184 

.0374 

.0234 

3 

-.0748 

.0169 

-.0306 

.0413 

-.0792 

. 0274 

.0019 

-.0257 

-.0065 

.0125 

4 

-.0375 

-.0115 

-.0230 

.0117 

-.0434 

- .0085 

.0114 

-.0196 

-.0051 

.0119 

5 

.0137 

-.0446 

-.0205 

-.0171 

.0081 

-.0477 

.0239 

.0050 

-.0163 

-.0065 

6 

.0221 

.0137 

.0044 

-.0130 

.0224 

.0093 

.0027 

.0154 

.0038 

-.0098 

7 

.0041 

.0066 

.0080 

-.0083 

.0067 

.0042 

-.0071 

.0113 

.0043 

-.0042 

8 

-.0098 

.0161 

.0121 

.0063 

-.0064 

.0175 

-.0146 

-.0027 

.0095 

.0038 

9 

-.0133 

-.0142 

-.0032 

.0086 

-.0138 

-.0115 

-.0002 

-.0111 

-.0037 

.0093 

10 

.0109 

-.0056 

-.0042 

.0013 

.0094 

-.0051 

.0058 

-.0029 

-.0072 

-.0019 


FILE: 54 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.6154 

.0000 

.2291 

.0000 

1.6283 

.0000 

.1397 

.0000 

,0262 

.0000 

1 

.0058 

.7574 

.0020 

. 1563 

.0068 

.7645 

.0048 

.0775 

-.0065 

-.0101 

2 

.0449 

.0725 

.0122 

.0255 

.0501 

.0768 

-.0570 

-.0089 

.0240 

.0102 

3 

-.0419 

.0034 

-.0297 

,0364 

-.0477 

.0124 

.0154 

-.0313 

-.0109 

.0161 

4 

.0093 

-.0198 

-.0152 

-.0156 

.0041 

-.0235 

.0151 

.0085 

-.0075 

-.0069 

5 

.0113 

.0041 

.0039 

-.0046 

.0122 

.0022 

-.0004 

.0047 

.0020 

-.0022 

6 

-.0008 

.0056 

-.0002 

-.0029 

-.0006 

.0048 

.0004 

. 0045 

.0010 

-.0006 

7 

-.0019 

.0015 

.0047 

- .0016 

-.0006 

.0010 

-.0050 

.0020 

.0012 

.0007 

8 

-.0012 

.0009 

.0014 

.0037 

-.0007 

.0018 

-.0020 

-.0034 

-.0010 

.0003 

9 

-.0004 

-.0015 

-.0010 

.0007 

-.0006 

-.0012 

.0007 

- .0013 

.0007 

-.0006 

10 

.0011 

-.0004 

-.0007 

.0013 

.0008 

-.0001 

.0012 

-.0014 

.0002 

.0011 
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NACA 0012 AIRFOIL 

HACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 4.00 HZ (K=.0498) PITCHING AMPLITUDE = 8.0 DEG 

file: 1 < SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.5574 

.0 

.1222 

.0 

1.5446 

.0 

. 1998 

.0 

.0399 

.0 

.5769 

13.5 

.0623 

47.6 

.5645 

14.6 

. 1433 

356.4 

.0367 

168.4 

.2459 

31.7 

. 0853 

36,7 

.2623 

33.3 

.0684 

254.4 

.0441 

58.0 

.0766 

282.7 

.0514 

323.4 

.0838 

289.1 

.0257 

175.7 

.0140 

332.4 

.0393 

253 . 0 

.0258 

297.0 

.0442 

258.8 

.0226 

149.9 

.0129 

336.8 

.0467 

162.9 

.0267 

230.2 

.0483 

170.4 

.0244 

78.2 

.0175 

248.2 

.0260 

58,3 

.0138 

161.2 

.0242 

67.4 

.0157 

9.9 

.0105 

159.0 

.0078 

31.9 

.0115 

136.1 

.0079 

57.9 

.0134 

328.1 

.0060 

134.6 

.0189 

328.6 

.0136 

62.6 

.0187 

339.9 

.0148 

259.6 

.0103 

68.1 

.0195 

223.1 

.0092 

339.7 

.0179 

230,3 

.0111 

181 . 1 

.0100 

338. 1 

.0123 

117.0 

, 0044 

286.6 

.0107 

118.7 

.0065 

116.2 

.0074 

255.5 


FILE! 54 (SWEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P) 


CN 


CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.6154 

.0 

.2291 

.0 

1.6283 

.0 

.1397 

.0 

.0262 

.0 

• 7575 

. 4 

.1563 

.7 

.7645 

.5 

.0776 

3.5 

.0120 

212.9 

. 0852 

31.8 

.0282 

25.7 

.0917 

33.1 

.0577 

261.2 

• 0260 

67.0 

.0421 

274.7 

.0470 

320.8 

.0492 

284.6 

.0349 

153.8 

.0195 

325.9 

.0219 

154.9 

.0218 

224.1 

.0238 

170.2 

.0173 

60.5 

.0102 

227.5 

.0120 

70.3 

.0060 

139.4 

.0124 

79.6 

.0047 

355.5 

.0029 

138,2 

» 0056 

352.2 

. 0029 

183.1 

.0048 

352.8 

.0046 

4.5 

.0012 

122.2 

.0024 

308.4 

.0049 

108. 7 

.0012 

331.1 

.0054 

292.0 

.0014 

60.7 

.0015 

306.2 

.0039 

21.3 

.0020 

339.3 

.0039 

210.0 

.0010 

285.9 

.0016 

192.9 

.0012 

306.4 

.0013 

208.8 

,0014 

149.9 

.0009 

133.5 

« 001 1 

110.8 

.0015 

330,1 

.0008 

97.4 

.0018 

138.1 

.0011 

11.8 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=.0?93> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 2 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.5598 

.0000 

. 1281 

.0000 

1.5475 

.0000 

.2078 

.0000 

-.0357 

.0000 

1 

.1824 

.6584 

.0469 

.0592 

.1893 

.6451- 

-.0031 

. 1487 

-.0037 

-.0339 

2 

.0049 

.2018 

,0300 

.0688 

.0189 

.2119 

-.0725 

-.0175 

.0414 

.0268 

3 

-.0653 

-.0130 

-.0383 

.0417 

-.0719 

-.0006 

.0092 

-.0407 

-.0159 

,0210 

4 

-.0236 

-.0430 

-.0364 

-.0078 

-.0336 

-.0441 

.0314 

-.0076 

-.0182 

-.0006 

5 

.0551 

-.0116 

.0009 

-.0272 

,0536 

-.0190 

.0132 

.0235 

-.0021 

-.0197 

6 

-.0062 

.0344 

.0142 

-.0018 

-.0016 

.0324 

-.0145 

.0117 

.0154 

-.0013 

7 

-.0087 

-.0007 

.0047 

,0074 

-.0068 

.0017 

-.0085 

-.0076 

.0026 

.0102 

8 

-.0082 

-.0015 

-.0033 

.0036 

-.0093 

-.0001 

.0019 

-.0049 

-.0087 

.0046 

9 

.0055 

-.0096 

-.0013 

-.0011 

.0048 

-.0099 

.0028 

-.0001 

-.0027 

-.0060 

10 

.0062 

.0031 

-.0007 

.0001 

.0061 

.0028 

.0014 

.0012 

.0038 

-.0023 


FILE: 56 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.6079 

.0000 

.2235 

.0000 

1.6182 

.0000 

.1411 

.0000 

.0144 

.0000 

1 

.0190 

.7701 

.0059 

.1454 

.0215 

.7752 

.0032 

.0916 

-.0129 

-.0123 

2 

-.0125 

.0793 

-.0002 

.0401 

-.0083 

,0868 

-.0575 

-.0232 

.0202 

.0188 

3 

-.0268 

-.0260 

-.0396 

.0195 

-.0354 

-.0198 

.0288 

-.0252 

-.0174 

.0079 

4 

.0161 

.0031 

-.0073 

-.0140 

.0127 

-.0013 

.0114 

.0122 

-.0017 

-.0078 

5 

.0006 

.0026 

-.0007 

-.0038 

.0009 

.0010 

.0013 

.0048 

.0016 

-.0002 

6 

.0011 

.0072 

.0035 

-.0061 

.0021 

.0056 

-.0033 

.0077 

.0011 

-.0005 

7 

-.0060 

.0008 

,0063 

.0029 

-.0040 

.0016 

-.0078 

-.0027 

.0008 

.0007 

8 

.0013 

-.0043 

-.0016 

.0047 

.0008 

-.0028 

.0016 

-.0058 

-.0003 

.0010 

9 

,0033 

.0014 

-.0020 

-.0004 

,0026 

.0012 

.0027 

.0006 

-.0007 

-.0007 

10 

-.0014 

.0006 

- .0006 

.0001 

-.0015 

.0006 

.0003 

-.0000 

.0008 

.0009 




L 





r 





NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 8.00 HZ (K=.0993) PITCHING AMPLITUDE = 8.0 DEG 


to 

to 

u> 


FILE: 2 (SWEEP = .0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


CN 

cs 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.5598 

.0 

.1281 

.0 

1.5475 

.0 

.2078 

.0 

.0357 

.0 

.6832 

15.5 

,0755 

38.4 

.6723 

16.3 

.1487 

358.8 

.0341 

186.3 

.2018 

1.4 

.0750 

23.6 

.2127 

5.1 

.0746 

256.4 

.0493 

57.0 

.0666 

258.8 

.0566 

317.4 

.0719 

269.5 

.0417 

167.2 

.0263 

322.8 

.0491 

208.8 

.0373 

257.9 

* 0555 

217.3 

.0323 

103.6 

.0182 

268,2 

.0563 

101.9 

.0272 

178.2 

.0569 

109.5 

.0270 

29.3 

.0198 

186.0 

. 0350 

349.8 

.0143 

97.3 

.0324 

357.1 

.0186 

308.9 

.0154 

94 . 7 

.0087 

265.2 

. 0088 

32.4 

.0070 

284.2 

.0114 

228.1 

.0106 

14.1 

.0083 

259.9 

.0048 

317.7 

.0093 

269.3 

.0053 

158.7 

.0099 

298.0 

.0111 

150.0 

.0017 

229.5 

.0110 

153.9 

.0028 

93.0 

• 0066 

204.3 

. 0069 

63 # 7 

.0007 

278.6 

.0067 

65.3 

.0018 

51.0 

.0045 

121.4 


FILE! 56 (SWEEP = 30.0) 


H 


0 

1 

n 

4 - 

3 

A 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.6079 

.0 

.2235 

.0 

1.6182 

.0 

.1411 

.0 

.0144 

.0 

,7703 

1 . 4 

. 1455 

2.3 

.7755 

1.6 

.0916 

2.0 

.0178 

226.5 

.0802 

351.0 

,0401 

359.7 

.0872 

354.6 

.0620 

248.0 

.0275 

47. 1 

. 0374 

225.9 

.0441 

296.3 

.0406 

240.8 

.0382 

131.2 

.0192 

294,5 

,01 64 

79.2 

.0158 

207.5 

.0128 

96.0 

.0167 

43.1 

,0080 

192.6 

. 0027 

13.8 

,0039 

190.5 

.0014 

42.7 

.0050 

14.8 

.0016 

98.6 

.0073 

8 . 4 

, 0070 

149.9 

.0060 

20.7 

.0084 

336 , 6 

.0012 

112.7 

. 0060 

277,6 

,0070 

65.8 

.0043 

291.5 

.0083 

251 . 1 

.0011 

48.9 

. 0045 

163.6 

, 0050 

341.9 

.0029 

164.4 

.0061 

164.5 

. 0011 

344 . 8 

♦ 0 0 3 6 

6 7.0 

.0021 

258.4 

.0029 

64.3 

.0028 

76.9 

, 0009 

225.0 

.0015 

294.7 

.0007 

277.0 

.0016 

290.7 

.0003 

96.2 

.0012 

40,8 



NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.1245) PITCHING AMPLITUDE = 8.0 DEG 


FILE? 3 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 
H CN CS CL CD CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

1.5502 

.0000 

.1301 

.0000 

1.5370 

.0000 

.2155 

.0000 

-.0384 

.0000 


1 

.2202 

. 7283 

.0559 

.0642 

.2287 

. 7147 

-.0073 

. 1593 

-.0025 

-.0375 


2 

- . 0635 

.1768 

.0159 

.0750 

-.0502 

. 1892 

-.0763 

-.0253 

.0415 

.0372 


3 

-.0595 

-.0507 

-.0466 

.0340 

-.0689 

-.0390 

.0197 

-.0457 

-.0248 

.0198 


4 

.0141 

-.0444 

-.0304 

-.0200 

.0046 

-.0489 

.0361 

.0049 

-.0202 

-.0141 

to 

5 

.0401 

.0235 

.0115 

-.0190 

.0414 

.0173 

.0006 

.0241 

.0145 

-.0153 

to 

6 

-.0115 

.0263 

.0046 

.0002 

-.0088 

.0258 

-.0087 

.0072 

.0119 

.0150 

■p- 

7 

-.0010 

-.0028 

.0012 

.0022 

-.0001 

-.0019 

-.0038 

-.0034 

-.0070 

.0052 


8 

-.0088 

-.0028 

.0003 

.0021 

-.0088 

-.0019 

-.0012 

-.0035 

-.0035 

-.0041 


9 

.0051 

-.0035 

-.0018 

.0018 

.0043 

-.0031 

.0033 

-.0018 

.0018 

-.0039 


10 

-.0002 

-.0008 

-.0023 

-.0011 

-.0006 

-.0012 

.0017 

.0015 

.0038 

.0025 


FILE; 57 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.5630 

.0000 

.2108 

.0000 

1.5713 

.0000 

.1555 

.0000 

.0222 

.0000 

1 

.0335 

.8120 

.0044 

.1496 

.0356 

.8166 

.0060 

.0944 

-.0168 

-.0158 

2 

-.0470 

.0758 

-.0074 

.0396 

-.0435 

.0833 

-.0588 

-.0243 

.0197 

.0234 

3 

-.0163 

-.0352 

-.0384 

.0148 

-.0250 

-.0296 

.0302 

-.0226 

-.0195 

.0028 

4 

.0032 

.0066 

-.0085 

-.0146 

-.0000 

.0018 

.0102 

.0132 

-.0005 

-.0081 

5 

.0083 

-.0012 

.0025 

-.0057 

.0094 

-.0029 

-.0014 

.0048 

.0012 

-.0003 

6 

.0011 

.0101 

. 0031 

-.0017 

. 0020 

.0095 

-.0029 

.0034 

.0004 

.0008 

7 

-.0063 

-.0048 

.0037 

.0004 

-.0051 

-.0045 

-.0049 

-.0012 

.0001 

.0009 

8 

.0036 

-.0003 

.0015 

. 0038 

.0039 

. 0008 

-.0007 

-.0040 

-.0008 

.0000 

9 

-.0015 

-.0007 

- .0025 

.0019 

-.0022 

-.0001 

.0023 

-.0024 

.0004 

.0003 

10 

.0056 

.0011 

-.0014 

-.0005 

.0050 

.0009 

.0027 

.0009 

-.0011 

-.0000 





NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.1245) PITCHING AMPLITUDE = 8.0 DEG 


N> 

to 

U1 


FILE: 3 < SWEEP = .0) 


H 


0 

1 

*. 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES <C) AND PHASE ANGLES <P> 


CN 

CS 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.5502 

.0 

. 1301 

.0 

1.5370 

.0 

.2155 

.0 

.0384 

.0 

.7608 

16.8 

.0851 

41.1 

.7504 

17.7 

.1595 

357.4 

.0376 

183.7 

. 1878 

340.3 

.0766 

12.0 

.1957 

345.1 

.0804 

251.6 

.0558 

48.1 

.0782 

229.5 

.0576 

306.1 

.0792 

240.5 

.0498 

156.7 

.0317 

308.6 

.0466 

1 62 . 4 

.0364 

236.6 

.0491 

174.7 

.0364 

82.3 

.0246 

235.1 

.0464 

59.6 

.0222 

149.0 

.0449 

67.4 

.0241 

1.3 

.0211 

136.6 

.0287 

336.3 

.0046 

87.1 

.0273 

341.2 

.0113 

309.8 

.0192 

38.4 

.0030 

200.1 

.0025 

29.0 

.0019 

182.7 

.0050 

228.3 

.0087 

306.6 

.0092 

252.4 

.0022 

6.8 

.0090 

257.8 

.0037 

198.3 

.0054 

220.7 

.0061 

124.6 

.0026 

315.3 

.0053 

125.6 

.0037 

119.6 

.0042 

155.4 

.0008 

191.3 

.0026 

244.1 

.0014 

206.8 

.0022 

47.9 

.0046 

56.6 


FILE? 57 (SWEEP = 30.0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 

CL 


CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.5630 

.0 

.2108 

.0 

1.5713 

.0 

.1555 

.0 

.0222 


♦ 8127 

2.4 

. 1497 

1.7 

.8174 

2.5 

.0946 

3.6 

.0231 

226 

.0892 

328.2 

.0403 

349.4 

.0939 

332.4 

.0637 

247.5 

.0306 

40 

* 0387 

204.8 

.0412 

291 . 1 

.0388 

220.2 

.0377 

126.9 

.0197 

278 

.0073 

25.6 

.0168 

210.2 

.0018 

359.8 

.0167 

37.6 

• 0081 

183 

. 0084 

98 . 2 

. 0062 

156.7 

.0098 

107.1 

.0050 

344.3 

.0013 

105 

.0101 

6 * 4 

.0035 

119.2 

.0097 

12.1 

.0045 

319.5 

. 0009 

30 

. 0079 

232.8 

.0037 

84.5 

.0068 

228.5 

.0050 

256.1 

. 0009 

7 

.0036 

94 . 9 

. 0041 

21.3 

.0040 

78.6 

.0041 

190.4 

.0008 

270 

.0017 

245.3 

.0032 

307.2 

.0022 

266.8 

.0033 

135.3 

.0005 

49 

.0057 

79.2 

.0014 

250.3 

.0051 

80.3 

.0028 

71.6 

.0011 

269 


MOfflOOMWMKCDO 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0497) PITCHING AMPLITUDE = 8.0 DEG 


FILE! 13 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.8969 

.0000 

.1705 

.0000 

1 .8714 

.0000 

.2781 

.0000 

-.0436 

.0000 

1 

.1754 

.3745 

.0310 

-.0051 * 

.1772 

.3439 

.0165 

.1993 

-.0129 

-.0590 

2 

. 1552 

.1479 

.0812 

.0262 

.1786 

.1480 

-.0694 

.0156 

.0393 

-.0068 

3 

.0367 

.0241 

.0216 

.0137 

.0419 

.0287 

-.0204 

.0038 

.0147 

-.0032 

4 

-.0205 

.0529 

.0219 

.0223 

-.0145 

.0567 

-.0264 

-.0074 

.0184 

.0092 

5 

-.0136 

.0088 

.0093 

.0209 

-.0106 

.0143 

-.0146 

-.0169 

.0061 

.0144 

6 

-.0223 

.0101 

-.0027 

.0232 

-.0222 

.0162 

-.0039 

-.0194 

-.0030 

.0130 

7 

-.0246 

-.0101 

-.0151 

.0150 

-.0282 

-.0053 

.0074 

-.0187 

-.0087 

.0080 

8 

-.0058 

-.0183 

-.0168 

.0012 

-.0104 

-.0174 

.0141 

-.0068 

-.0105 

-.0004 

9 

.0015 

-.0191 

-.0127 

-.0064 

-.0023 

-.0203 

.0135 

-.0004 

-.0069 

-.0034 

10 

.0230 

-.0072 

-.0032 

-.0114 

.0212 

-.0103 

.0101 

.0087 

-.0046 

-.0092 


FILE.’ 71 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0221 

.0000 

.2046 

.0000 

2.0000 

.0000 

.3078 

.0000 

-.0261 

.0000 

1 

.0693 

.6151 

.0206 

.0525 

.0729 

.5874 

.0024 

.2102 

-.0033 

-.0648 

2 

.1040 

. 1000 

.0960 

.0378 

.1335 

. 1054 

-.1097 

-.0092 

.0503 

.0107 

3 

-.0090 

.0344 

-.0004 

.0393 

-.0082 

.0470 

-.0066 

-.0197 

.0018 

.0135 

4 

-.0185 

.0269 

.0096 

.0294 

-.0166 

.0336 

-.0180 

-.0214 

.0032 

.0120 

5 

-.0242 

-.0246 

-.0205 

.0118 

-.0292 

-.0200 

.0113 

-.0186 

-.0094 

,0043 

6 

.0101 

-.0165 

-.0021 

-.0002 

. 0084 

-.0162 

.0057 

-.0060 

-.0015 

-.0017 

7 

.0063 

.0005 

-.0099 

.0044 

.0033 

.0014 

.0128 

-.0037 

-.0034 

-.0006 

8 

.0061 

.0065 

-.0041 

-.0045 

.0046 

.0047 

.0056 

.0063 

.0006 

-.0034 

9 

-.0026 

.0043 

-.0039 

-.0016 

-.0033 

.0035 

.0023 

.0029 

.0005 

.0019 

10 

-.0007 

-.0071 

-.0001 

-.0071 

-.0007 

-.0088 

.0002 

.0048 

-.0017 

-.0014 
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L 


r 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ (K=.0497) PITCHING AMPLITUDE = 8.0 DEG 





FILE: 13 

(SWEEP 

“ ♦ 

0) 






FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 

CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.8969 

.0 

.1705 

.0 1 

.8714 

.0 

.2781 

.0 

.0436 

.0 

.4135 

25.1 

.0315 

99.3 

.3869 

27.3 

.2000 

4,7 

.0604 

192.3 

.2144 

46.4 

.0853 

72. 1 

.2320 

50.4 

.0712 

282.7 

.0398 

99.8 

,0439 

56.7 

.0256 

57.6 

.0508 

55.6 

.0207 

280.5 

.0151 

102.3 

.0567 

338.8 

.0312 

44.4 

^ 0586 

345.6 

.0274 

254.3 

.0206 

63.3 

.0162 

303.0 

.0229 

24.1 

.0179 

323.4 

.0224 

220.8 

.0156 

nn q 

A. A. t O 

.0245 

294.4 

.0233 

353.4 

.0275 

306.2 

.0198 

191.3 

.0134 

347.1 

.0266 

247.8 

.0213 

315.0 

.0287 

259.3 

.0201 

158.4 

.0118 

312.4 

.0192 

197.5 

.0168 

274.1 

.0203 

211.0 

.0157 

115.9 

.0105 

267.7 

.0192 

175.6 

.0142 

243.3 

.0205 

186.4 

.0135 

91.8 

.0077 

243.8 

.0241 

107*5 

.0118 

195.5 

.0235 

116.0 

.0133 

49.2 

.0103 

206.3 





file: 7i 

(SWEEP 

= 30. 

0) 






FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 


CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0221 

.0 

.2046 

' .0 2 

.0000 

.0 

.3078 

.0 

.0261 

.0 

,6190 

6,4 

.0564 

21.4 

.5919 

7.1 

.2102 

.6 

.0649 

182,9 

♦ 1443 

46,1 

.1032 

68.5 

.1701 

51.7 

.1101 

265.2 

.0515 

78.0 

,0356 

345 • 3 

.0393 

359.4 

.0477 

350.1 

.0208 

198.5 

.0136 

7.4 

.0326 

325 • 4 

.0309 

18.1 

.0375 

333.8 

.0280 

220 , 0 

.0124 

15.0 

• 0 3 4 5 

224 . 6 

.0237 

299.8 

.0354 

235.6 

.0217 

148.7 

.0104 

294.7 

,0194 

148.6 

.0021 

263.5 

.0183 

152.5 

.0083 

136.2 

. 0023 

222.4 

.0063 

85,2 

.0108 

293.8 

.0036 

66.2 

.0133 

106.1 

.0034 

260.3 

,0089 

4 3.1 

.0061 

222 . 7 

.0066 

44.4 

.0085 

41.3 

.0034 

170.7 

. 0050 

329 . 2 

.0042 

248.0 

,0048 

317.3 

.0037 

38.2 

.0020 

14.3 

.0072 

185.5 

.0071 

180.9 

.0088 

184.6 

.0048 

3.0 

.0022 

229,7 



NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY " 8.00 HZ <K=.1001> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 14 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.8574 

.0000 

.1495 

.0000 

1.8266 

.0000 

.3069 

.0000 

-.0610 

.0000 

1 

.3307 

.4714 

.0556 

.0107 

.3336 

.4394 

.0293 

.2111 

-.0191 

-.0736 

2 

.0444 

.2020 

.0651 

.0359 

.0688 

.2009 

-.0815 

.0313 

.0600 

-.0020 

3 

-.0121 

.0470 

. 0270 

. 0352 

-.0021 

.0571 

-.0426 

-.0156 

.0206 

.0207 

4 

-.0689 

.0166 

-.0035 

.0412 

-.0677 

.0285 

-.0173 

- .0347 

- . 0036 

.0275 

5 

-.0266 

-.0303 

-.0230 

.0164 

-.0332 

- .0238 

.0126 

-.0265 

-.0179 

.0080 

6 

.0092 

-.0365 

-.0181 

-.0062 

.0030 

-.0375 

.0210 

-.0052 

-.0151 

-.0075 

7 

.0254 

-.0012 

-.0012 

-.0087 

.0240 

-.0043 

.0097 

.0077 

-.0003 

-.0135 

8 

.0081 

.0103 

.0010 

-.0021 

.0086 

.0092 

.0011 

.0058 

.0087 

-.0024 

? 

.0042 

. 0065 

-.0005 

-.0013 

.0042 

.0061 

.0014 

.0025 

.0033 

.0022 

10 

-.0012 

.0077 

.0005 

-.0007 

-.0011 

.0073 

-.0005 

.0024 

.0020 

.0043 


FILE: 51 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0197 

.0000 

. 1808 

.0000 

1.9892 

.0000 

.3379 

.0000 

-.0384 

.0000 

1 

.1381 

.6799 

.0510 

.0426 

.1481 

.6465 

-.0095 

.2382 

-.0020 

-.0795 

2 

.0208 

. 1481 

.0815 

.0739 

.0516 

. 1613 

-.1203 

-.0268 

.0591 

.0263 

3 

-.0439 

.0042 

-.0181 

.0384 

-.0470 

.0191 

-.0044 

-.0316 

-.0067 

.0244 

4 

-.0178 

-.0143 

-.0078 

,0237 

-.0212 

-.0077 

,0016 

-.0304 

-.0128 

.0079 

5 

.0181 

-.0093 

-.0166 

-.0007 

.0122 

-.0091 

.0210 

-.0031 

-.0063 

-.0068 

6 

-.0001 

,0058 

-.0027 

.0023 

-.0011 

.0054 

.0032 

.0000 

.0014 

-.0014 

7 

-.0013 

.0000 

-.0101 

- .0035 

-.0038 

-.0010 

.0092 

.0036 

-.0003 

-.0013 

8 

-.0028 

-.0028 

.0006 

-.0052 

-.0026 

-.0043 

-.0016 

.0036 

.0011 

-.0000 

9 

.0120 

-.0042 

-.0008 

-.0043 

.0116 

- . 0053 

.0042 

.0034 

-.0014 

.0001 

10 

-.0065 

.0132 

.0042 

-.0017 

-.0052 

.0123 

-.0058 

.0055 

.0024 

-.0013 




NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 8.00 HZ (K=.1001> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 14 (SWEEP = ,0) 





FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



H 

CN 

CS 

CL 


CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

1.8574 

.0 

.1495 

.0 1 

.8266 

.0 

.3069 

.0 

.0610 

.0 

1 

.5758 

35.1 

.0566 

79.2 

.5517 

37.2 

.2131 

7.9 

.0761 

194.5 

2 

.2068 

12.4 

.0743 

61.2 

.2124 

18.9 

.0873 

291.0 

.0600 

91.9 

3 

,0485 

345.6 

.0443 

37.5 

.0571 

357.9 

.0453 

249.9 

.0292 

44.8 

4 

.0708 

283.6 

.0413 

355,2 

.0735 

292.8 

.0388 

206.6 

.0277 

352.6 

5 

.0403 

221.4 

.0283 

305.5 

.0409 

234.3 

.0294 

154.5 

.0196 

294 . 1 

6 

.0376 

165.9 

.0191 

251.0 

.0376 

175.5 

.0216 

103.9 

.0169 

243.8 

7 

.0254 

92.6 

.0087 

187.8 

.0244 

100.2 

.0124 

51 .5 

.0135 

181.2 

8 

.0132 

38.2 

.0024 

155.5 

.0126 

43.2 

.0059 

11.0 

.0090 

105.5 

9 

.0077 

33.1 

.0014 

199.0 

.0074 

34.7 

.0028 

28.7 

.0040 

56.3 

10 

.0078 

351.3 

.0009 

144.0 

.0074 

351.2 

.0024 

347.8 

.0047 

24.6 






file: si 

(SWEEP 

= 30. 

0) 







FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



H 

CN 

CS 

CL 


CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

2.0197 

.0 

.1808 

.0 1 

.9892 

.0 

.3379 

.0 

.0384 

. 0 

1 

, 6938 

11,5 

.0664 

50.1 

.6632 

12.9 

.2384 

357.7 

.0796 

181.4 

2 

.1495 

8.0 

.1100 

47.8 

. 1694 

17.7 

. 1233 

257.4 

, 0647 

66.0 

3 

.0441 

275.5 

.0424 

334.8 

.0507 

292.1 

.0320 

188.0 

.0253 

344.6 

4 

.0229 

231.2 

,0249 

341.8 

.0226 

250.1 

.0305 

177,1 

.0150 

301 .6 

5 

. 0203 

117.2 

,0166 

267.5 

.0153 

126.8 

.0212 

98.5 

.0093 

223.0 

6 

.0058 

359.2 

,0035 

310.4 

.0055 

348.6 

.0032 

89.7 

.0020 

135,5 

7 

.0013 

271 . 4 

,0107 

251.0 

.0039 

254.5 

.0099 

68.5 

. 0013 

191.8 

8 

.0040 

225.1 

.0052 

172.9 

.0050 

211.1 

.0039 

335.8 

.0011 

90.8 

9 

.0127 

109.3 

.0044 

190.0 

.0127 

114.5 

.0054 

50.9 

.0014 

273,6 

10 

,0148 

333.8 

. 0045 

112.2 

.0133 

337.1 

.0080 

313.3 

.0027 

118.2 



NACA 0012 AIRFOIL 

MACH NUMBER = ,30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY =10.00 HZ (K=.1249) PITCHING AMPLITUDE = 8.0 DEG 


FILE.* 15 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.8678 

.0000 

.1379 

.0000 

1.8319 

.0000 

.3362 

.0000 

-.0680 

.0000 

1 

.3514 

.5798 

.0675 

.0199 

.3574 

.5452 

.0199 

.2299 

-.0120 

-.0745 

2 

-.0111 

.1647 

.0562 

.0460 

.0144 

. 1675 

-.0909 

.0161 

.0577 

.0107 

3 

-.0195 

.0615 

.0192 

. 0456 

-.0118 

,0747 

-.0359 

-.0247 

.0163 

.0247 

4 

-.0867 

-.0099 

-.0223 

.0391 

-.0903 

.0026 

-.0064 

-.0407 

-.0165 

.0262 

5 

-.0028 

-.0597 

-.0281 

-.0028 

-.0118 

-.0579 

.0252 

-.0185 

-.0214 

-.0029 

6 

.0455 

-.0317 

-.0011 

-.0086 

.0427 

-.0346 

.0171 

.0006 

-.0055 

-.0223 

7 

.0113 

.0293 

.0008 

.0016 

.0111 

.0278 

.0042 

.0084 

.0088 

-.0081 

8 

-.0091 

.0054 

-.0023 

-.0017 

-.0088 

.0047 

-.0025 

.0037 

.0098 

.0051 

9 

-.0027 

-.0048 

-.0005 

-.0026 

-.0026 

-.0049 

-.0005 

-.0005 

-.0014 

.0083 

10 

.0055 

-.0013 

.0012 

-.0022 

.0054 

-.0017 

.0015 

.0011 

-.0067 

.0013 


FILE: 52 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.9811 

.0000 

.1803 

.0000 

1.9530 

.0000 

.3314 

.0000 

-.0405 

.0000 

1 

.1913 

.6981 

.0555 

.0575 

.2013 

.6684 

-.0018 

.2277 

-.0044 

-.0770 

2 

-.0314 

.1710 

.0636 

.0817 

-.0038 

. 1856 

-.1170 

-.0260 

.0565 

.0330 

3 

-.0670 

-.0212 

-.0304 

.0352 

-.0727 

-.0063 

.0012 

-.0391 

-.0133 

.0230 

4 

.0085 

-.0214 

-.0085 

.0151 

.0039 

-.0170 

.0102 

-.0245 

-.0163 

.0018 

5 

.0113 

.0043 

-.0171 

-.0001 

.0056 

.0035 

.0203 

.0017 

-.0030 

-.0080 

6 

-.0013 

. 0046 

-.0019 

-.0022 

-.0016 

.0031 

-.0003 

.0040 

.0036 

-.0007 

7 

.0025 

-.0084 

-.0074 

-.0042 

.0007 

-.0091 

,0079 

.0019 

-.0016 

.0019 

8 

.0031 

.0093 

.0020 

-.0048 

.0033 

.0074 

-.0009 

.0070 

.0001 

-.0021 

9 

-.0057 

-.0009 

-.0000 

-.0033 

-.0052 

- .0018 

-.0021 

.0031 

.0015 

.0001 

10 

.0005 

-.0042 

.0047 

-.0019 

.0017 

-.0045 

-.0041 

.0004 

-.0008 

.0011 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY =10.00 HZ (K=.1249) PITCHING AMPLITUDE = 8.0 DEG 

FILE: 15 < SWEEP = .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

cs 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.8678 

.0 

. 1379 

.0 

1.8319 

.0 

.3362 

.0 

.0680 

.0 

.6779 

31.2 

.0704 

73.6 

.6520 

33.2 

.2307 

4.9 

.0755 

189.2 

.1651 

356 . 1 

.0726 

50.7 

.1681 

4.9 

.0923 

280.0 

.0586 

79.5 

,0646 

342.4 

.0494 

22.8 

.0757 

351.0 

.0436 

235.5 

.0296 

33.4 

.0873 

263.5 

.0450 

330.2 

.0904 

271.6 

.0412 

189.0 

.0309 

327.8 

.0598 

182.7 

.0283 

264.4 

.0591 

191.5 

.0312 

126.3 

.0216 

262.4 

. 0555 

124.9 

.0087 

187.1 

.0550 

129.0 

.0171 

87.9 

.0230 

193.9 

.0314 

21 . 1 

.0018 

27.4 

.0300 

21 .8 

.0094 

26.3 

.0119 

132.6 

.0106 

300.9 

. 0029 

233.3 

.0100 

298.3 

.0044 

325.7 

.0111 

62.7 

.0055 

209.0 

.0027 

189,8 

.0056 

207.7 

.0007 

220.3 

.0085 

350.3 

.0057 

103.3 

. 0025 

150.0 

.0056 

108.0 

.0019 

53.7 

.0068 

281,0 


FILE: 52 (SWEEP = 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.9811 

.0 

.1803 

.0 

1.9530 

.0 

.3314 

.0 

.0405 


.7239 

15.3 

.0799 

43.9 

.6981 

16.8 

.2277 

359.6 

.0772 

183 

.1739 

349.6 

.1036 

37.9 

. 1856 

358.8 

.1198 

257.5 

.0654 

59 

.0702 

252 . 5 

.0465 

319.1 

.0730 

265. 1 

.0391 

178.2 

.0266 

330 

.0230 

158,3 

.0173 

330.7 

.0174 

167.2 

.0265 

157.4 

.0164 

276 

.0120 

69 » 3 

.0171 

269.7 

.0066 

58.5 

.0203 

85.1 

.0085 

200 

.0047 

344 . 6 

.0029 

220.7 

.0035 

333.1 

. 0040 

356.0 

.0037 

100 

.0087 

163.2 

,0085 

240.4 

.0092 

175,6 

.0081 

76.4 

.0024 

320 

.0098 

18.2 

.0051 

157.5 

.0081 

24,1 

. 0070 

352.3 

. 0021 

176 

• 0058 

260,8 

.0033 

180.8 

.0055 

250.7 

.0038 

325.9 

.0015 

85 

.0042 

173.1 

,0051 

112.0 

.0048 

158.8 

.0042 

275.9 

.0014 

322 





NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0497) PITCHING AMPLITUDE = 8.0 DEG 


FILE? 7 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 



H 

CN 


CS 

CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

2.1153 

.0000 

.1849 

.0000 

2.0677 

.0000 

.3794 

.0000 

-.0539 

.0000 


1 

,2001 

. 1400 

.0223 

-.0758 

.1976 

.0881 

.0306 

.2415 

-.0261 

-.0755 


2 

.1286 

.0137 

.0643 

-.0136 

. 1504 

.0074 

-.0376 

.0222 

.0213 

-.0158 


3 

.1248 - 

.0250 

,0343 

-.0381 

.1295 - 

.0328 

-.0020 

.0370 

.0054 

-.0224 


4 

.0379 

.0084 

.0294 

-.0153 

.0450 

.0038 

-.0138 

.0224 

.0103 

-.0107 

to 

5 

.0430 

.0356 

.0217 

-.0096 

.0473 

.0315 

-.0084 

.0210 

.0092 

-.0099 

LO 

6 

.0209 

,0234 

.0219 

-.0078 

.0272 

.0203 

-.0177 

.0168 

.0100 

-.0076 

N) 

7 

-.0007 

.0275 

.0126 

.0010 

.0032 

.0275 

-.0130 

.0067 

.0105 

-.0015 


8 

.0033 

.0195 

.0140 

-.0023 

.0069 

.0184 

-.0123 

.0084 

.0091 

-.0023 


9 

-.0122 

.0149 

.0087 

.0038 

-.0092 

.0155 

-.0122 

.0013 

.0089 

.0033 


10 

-.0055 

.0069 

.0087 

.0013 

-.0029 

.0072 

-.0099 

.0004 

.0063 

.0034 






file: 

63 (SWEEP 

= 30. 

0) 







FOURIER i 

COSINE 

(A) AND SINE (B) 

COEFFICIENTS 



H 

CN 


CS 

CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0898 

.0000 

.2231 

.0000 

2.0524 

.0000 

.3585 

.0000 

-.0289 

.0000 

1 

.2188 

.2506 

.0227 

-.0397 

.2142 

.2043 

.0467 

.2339 

-.0141 - 

.0977 

2 

.1819 

. 1696 

.0919 

.0095 

.2088 

. 1612 

-.0544 

.0489 

.0350 - 

.0146 

3 

.0141 

.0198 

.0328 

-.0219 

.0248 

.0142 

-.0343 

.0404 

.0229 - 

.0149 

4 

-.0022 

.0609 

.0354 

, 0152 

.0096 

.0631 

-.0345 

.0050 

.0162 

.0059 

5 

-.0320 

.0112 

.0146 

.0057 

-.0261 

.0139 

-.0271 - 

.0014 

.0109 

.0053 

6 

-.0112 - 

.0076 

.0094 

.0077 

-.0081 - 

,0043 

-.0130 - 

.0106 

.0020 

.0083 

7 

-.0087 - 

.0042 

.0070 

.0053 

-.0066 - 

.0020 

-.0094 - 

.0064 

.0007 

,0048 

8 

.0005 - 

,0130 

.0021 

. 0052 

.0007 - 

.0106 

-.0019 - 

.0093 

-.0027 

, 0035 

9 

.0061 - 

.0007 

.0031 

.0013 

.0063 - 

,0003 

-.0008 - 

,0017 

-.0017 - 

.0003 

10 

.0027 - 

.0020 

.0029 

.0031 

.0033 - 

.0011 

-.0016 - 

.0034 

-.0004 - 

.0000 



NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.04?7> PITCHING AMPLITUDE = 


8.0 DEG 


FILE: 7 (SWEEP = .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


H 

CN 

CS 


CL 


CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

2.1153 

.0 

. 1849 

.0 

2.0677 

.0 

.3794 

.0 

.0539 


i 

.2442 

55.0 

.0790 

163.6 

.2164 

66.0 

.2434 

7.2 

.0798 

199 

2 

. 1293 

83.9 

.0657 

102.0 

. 1505 

87.2 

.0436 

300.5 

.0265 

126 

3 

.1273 

101.3 

.0512 

138.0 

.1336 

104.2 

.0371 

357.0 

.0231 

166 

4 

.0389 

77.5 

.0332 

117.4 

.0451 

85.2 

.0263 

328.5 

.0149 

136 

5 

.0558 

50.4 

.0237 

113.8 

.0568 

56.4 

.0226 

338.3 

.0135 

137 

6 

.0314 

41.7 

.0233 

109.5 

.0339 

53.2 

.0244 

313.6 

.0125 

127 

7 

.0275 

358.6 

.0126 

85.7 

.0277 

6.6 

.0147 

297.2 

.0106 

97 

8 

.0198 

9,6 

.0142 

99.4 

.0196 

20.5 

.0149 

304.1 

.0094 

104 

9 

.0193 

320.6 

.0095 

66,5 

,0180 

329.4 

.0123 

275.9 

.0095 

69 

10 

.0088 

321.3 

.0088 

81.3 

.0078 

338.0 

.0099 

272.4 

.0072 

61 


FILE? 63 (SWEEP 


30,0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


CN 

FOURIER AMPLITUDES 
CS 

<C> AND 
CL 

PHASE 

ANGLES 

i 

(P) 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0898 

.0 

.2231 

.0 2 

.0524 

.0 

.3585 

.0 

.0289 


.3327 

41.1 

.0458 

150.2 

.2960 

46.4 

.2385 

11.3 

.0987 

188 

,2487 

47.0 

.0924 

84.1 

.2638 

52.3 

.0731 

311.9 

.0379 

112 

,0243 

35.5 

.0394 

123.7 

.0286 

60.2 

.0530 

319.7 

.0273 

123 

.0609 

358.0 

.0386 

66.7 

.0638 

8.7 

.0349 

278.3 

.0172 

70 

.0339 

289 . 4 

.0157 

68.8 

,0296 

298.0 

.0271 

267.0 

.0121 

64 

,0135 

235.7 

.0122 

50.6 

.0091 

241.9 

.0168 

230.8 

.0086 

13 

,0097 

244.2 

.0087 

52.9 

.0069 

253.2 

.0114 

235,7 

.0049 

8 

.0130 

177.9 

.0056 

22.0 

.0107 

176.0 

.0095 

191.7 

.0044 

322 

.0061 

96,6 

. 0034 

66.7 

.0063 

92.5 

,0019 

204.8 

.0017 

258 

,0033 

125.8 

.0042 

43.6 

.0035 

108.1 

.0037 

205 . 4 

.0004 

268 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY ~ 8.00 HZ (K=.1002> PITCHING AMPLITUDE = 8.0 DEG 


to 

u> 

4 > 


FILE: 65 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

D 

A 

B 

A 

B 

0 

2.0864 

.0000 

.1988 

.0000 

2.0365 

.0000 

.4074 

.0000 

-.0472 

.0000 

1 

.3186 

.4395 

.0555 

-.0269 

.3198 

.3843 

.0427 

.2812 

-.0125 

-.1102 

2 

.0346 

. 1881 

.0884 

.0293 

.0711 

. 1839 

-.1017 

.0428 

.0530 

-.0040 

3 

.0013 

.0262 

.0335 

.0119 

.0132 

.0325 

-.0434 

.0043 

.0251 

.0047 

4 

-.0514 

.0254 

.0121 

.0221 

-.0451 

.0322 

-.0292 

-.0136 

.0072 

.0178 

5 

.0015 

-.0227 

,0102 

.0083 

.0039 

-.0178 

-.0112 

-.0170 

-.0025 

.0094 

6 

-.0085 

. 0076 

.0008 

.0119 

-.0087 

.0110 

-.0022 

-.0097 

-.0050 

.0032 

7 

.0031 

-.0089 

.0037 

.0039 

.0039 

-.0075 

-.0035 

-.0058 

- .0023 

-.0018 

8 

-.0133 

-.0043 

-.0023 

.0083 

-.0135 

-.0013 

-.0018 

-.0104 

.0020 

.0021 

9 

.0226 

-.0164 

.0003 

.0005 

.0210 

-.0154 

,0075 

-.0061 

-.0039 

.0008 

10 

.0031 

.0242 

.0000 

.0052 

.0028 

,0240 

.0017 

.0039 

.0016 

-.0041 



FILE: 8 (SWEEP = .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0312 

.0000 

.1296 

.0000 

1.9693 

.0000 

.4304 

.0000 

-.0716 

.0000 

1 

,4443 

.2964 

.0774 

-.0583 

.4463 

.2398 

.0471 

.2623 

-.0335 

-.0937 

2 

.0815 

. 1252 

. 0622 

.0034 

. 1065 

.1161 

-.0541 

.0568 

.0374 

-.0305 

3 

.0351 

.0567 

.0452 

-.0122 

.0485 

.0532 

-.0423 

.0314 

.0356 

-.0129 

4 

.0112 

.0303 

.0320 

.0064 

.0206 

.0321 

-.0278 

.0048 

.0184 

.0038 

5 

-.0096 

.0439 

.0230 

.0129 

-.0028 

.0459 

-.0239 

.0032 

.0162 

.0128 

6 

-.0257 

.0341 

.0094 

.0187 

-.0209 

.0386 

-.0209 

-.0064 

.0067 

.0118 

7 

-.0406 

-.0071 

-.0030 

.0120 

-.0398 

-.0021 

-.0114 

-.0147 

-.0027 

.0154 

8 

-.0118 

-.0134 

-.0040 

.0041 

-.0134 

-.0111 

.0009 

-.0102 

-.0098 

.0072 

9 

-.0008 

-.0130 

-.0010 

-.0010 

-.0016 

-.0129 

.0019 

-.0033 

-.0089 

-.0007 

10 

-.0013 

.0002 

.0004 

.0020 

-.0016 

.0006 

.0006 

-.0018 

-.0036 

-.0037 



O'0C0NJO'CnAWMi-‘O I ©*C00vjCMAJkC4M»-‘© 


[ ] 


' 1 


MACH NUMBER = 
PITCHING FREQUENCY = 8.00 


NACA 0012 AIRFOIL 

.30 MEAN INCIDENCE = 15.0 DEG 
HZ ( K= , 1 002 ) PITCHING AMPLITUDE = 


8.0 DEG 


FILE: 8 (SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0312 

.0 

. 1296 

.0 

1.9693 

.0 

.4304 

.0 

.0716 

.0 

.5341 

56.3 

.0969 

127.0 

• 5066 

61.8 

.2665 

10.2 

.0995 

199.7 

.1494 

33.1 

.0623 

86.9 

.1576 

42.5 

.0784 

316.4 

.0483 

129.2 

.0667 

31.7 

.0469 

105.1 

.0720 

42.4 

.0527 

306.6 

.0379 

109.9 

. 0323 

20.3 

.0326 

78.7 

.0382 

32.7 

.0282 

279.7 

.0188 

78,3 

.0449 

347.6 

.0264 

60.8 

.0460 

356.5 

.0241 

277.5 

.0206 

51,7 

.0427 

322.9 

.0209 

26.6 

.0439 

331.6 

.0218 

253.1 

.0136 

29.8 

.0412 

260.1 

.0123 

346.0 

.0399 

267.0 

.0186 

217.9 

.0157 

350.0 

♦ 0178 

221.4 

.0058 

315.6 

.0174 

230.6 

.0102 

174.8 

.0122 

306.4 

.0131 

183.4 

.0014 

226.6 

.0130 

187.0 

.0038 

149.4 

.0089 

265,3 

.0013 

280.2 

.0020 

11.9 

.0017 

292.7 

.0019 

161.3 

.0052 

224.3 





FILE: 65 

(SWEEP 

= 30. 

0) 






FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 

CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0864 

.0 

.1988 

.0 2 

.0365 

.0 

.4074 

.0 

.0472 

.0 

.5428 

35.9 

.0617 

115.9 

.5000 

39.8 

.2844 

8.6 

.1109 

186.5 

.1912 

10.4 

.0931 

71.7 

.1972 

21.1 

.1104 

292.8 

.0532 

94.3 

.0262 

2.8 

.0355 

70.5 

.0350 

22.2 

.0436 

275.7 

,0255 

79.4 

, 0573 

296 . 3 

.0252 

28.8 

.0554 

305.5 

.0322 

245.0 

.0192 

22. 1 

.0227 

1 76 . 1 

.0132 

50.9 

,0183 

167.7 

.0204 

213.3 

.0097 

345.1 

.0113 

311.8 

.0120 

4.0 

.0140 

321.7 

. 0099 

192.7 

.0059 

302.6 

.0094 

160.9 

. 0054 

43.2 

.0085 

152,5 

,0067 

211.0 

.0029 

232.0 

.0140 

252. 1 

.0086 

344.8 

.0136 

264 . 5 

.0106 

190.0 

.0029 

43.2 

.0279 

125.9 

.0006 

31.2 

.0261 

126.2 

.0096 

128.9 

,0040 

282.3 

,0244 

7.4 

.0052 

.2 

.0242 

6.7 

.0042 

24.1 

,0044 

159.0 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY =10.00 HZ (K=.1248) PITCHING AMPLITUDE » 8.0 DEG 


FILES 9 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0794 

.0000 

.1352 

.0000 

2.0150 

.0000 

.4511 

.0000 

-.0880 

.0000 

1 

.5088 

.3992 

.0837 

-.0440 

.5102 

.3408 

.0569 

.2815 

-.0332 

-.1102 

2 

.0524 

.1171 

.0646 

.0038 

.0804 

. 1072 

-.0686 

.0591 

.0528 

-.0240 

3 

.0375 

.0893 

.0521 

-.0005 

.0533 

.0880 

-.0472 

.0284 

,0420 

-.0030 

4 

-.0026 

.0378 

.0343 

.0189 

.0087 

.0431 

-.0354 

-.0020 

.0178 

.0191 

5 

-.0463 

.0451 

.0099 

.0276 

-.0417 

.0527 

-.0247 

-.0119 

.0064 

.0228 

6 

-.0148 

-.0184 

-.0086 

.0109 

-.0166 

-.0133 

-.0019 

-.0170 

-.0054 

.0148 

7 

-.0064 

-.0110 

-.0046 

.0009 

- .0084 

-.0104 

.0036 

-.0056 

-.0141 

.0007 

8 

-.0017 

.0039 

.0044 

.0003 

-.0005 

.0036 

-.0037 

.0005 

-.0042 

-.0075 

9 

-.0073 

-.0077 

,0001 

.0053 

-.0068 

-.0055 

-.0021 

-.0076 

-.0009 

-.0011 

10 

-.0013 

-.0037 

-.0007 

.0016 

-.0023 

-.0029 

.0016 

-.0032 

-.0004 

-.0036 


FILE.* 66 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.1495 

.0000 

. 1993 

.0000 

2.0956 

.0000 

.4347 

.0000 

-.0672 

.0000 

1 

.3574 

.5228 

.0745 

-.0171 

.3633 

.4652 

.0346 

.2992 

-.0085 

-.1186 

2 

-.0062 

. 1924 

.0854 

.0466 

.0322 

. 1937 

-.1146 

.0312 

.0628 

.0085 

3 

-.0366 

.0317 

.0187 

,0171 

-.0275 

.0399 

-.0421 

-.0028 

.0171 

.0139 

4 

-.0478 

-.0114 

.0116 

.0217 

-.0421 

-.0027 

-.0289 

-.0270 

-.0010 

.0171 

5 

.0194 

-.0250 

.0010 

.0082 

.0176 

-.0206 

.0054 

-.0174 

-.0095 

,0046 

6 

-.0070 

.0225 

.0053 

.0096 

-.0055 

.0241 

-.0074 

-.0023 

.0021 

-.0032 

7 

-.0054 

-.0258 

-.0034 

.0069 

-.0065 

-.0223 

.0015 

-.0152 

-.0045 

.0053 

8 

,0183 

.0162 

.0013 

.0041 

.0176 

.0164 

.0042 

.0015 

.0005 

-.0058 

9 

-.0232 

-.0145 

-.0044 

.0045 

-.0233 

- .0123 

-.0034 

-.0091 

.0026 

.0069 

10 

.0301 

-.0051 

-.0012 

.0005 

.0278 

-.0047 

.0108 

-.0030 

-.0070 

-.0013 




O'OOOviO'UlAUKJt-*© X O'OOOSiO'tn © 


NACA 0012 AIRFOIL 


PITCHING 


MACH NUMBER = 
FREQUENCY =10.00 


.30 MEAN INCIDENCE = 15.0 DEG 

HZ ( K= . 1248) PITCHING AMPLITUDE = 8.0 DEG 


file: 


(SWEEP = 


. 0 ) 


H 


FOURIER AMPLITUDES <C) AND PHASE ANGLES (P) 


C 


CN 


cs 


CL 


CD 


CM 


2.0794 

.0 

.1352 

.0 2 

.0150 

.0 

.4511 

.0 

.0880 

.0 

.6467 

51.9 

.0946 

117.7 

.6135 

56.3 

.2872 

11.4 

.1151 

196.8 

.1283 

24.1 

.0647 

86.6 

.1340 

36.9 

.0906 

310.7 

.0580 

114.4 

.0969 

22.8 

.0521 

90.5 

. 1029 

31.2 

.0550 

301,0 

.0421 

94.1 

.0379 

356.1 

.0392 

61.1 

.0439 

11.4 

.0355 

266.7 

.0261 

43.0 

.0646 

314.2 

.0294 

19.7 

.0672 

321.6 

.0274 

244.3 

.0237 

15.6 

. 0236 

218.9 

.0139 

321.9 

.0212 

231.3 

.0171 

186.2 

.0157 

340.0 

.0127 

210.0 

.0047 

281.4 

.0134 

218.7 

.0066 

146.9 

.0141 

272.8 

.0043 

336.2 

.0044 

86.3 

.0036 

352.3 

.0037 

277.2 

.0086 

209.0 

.0106 

223.4 

,0053 

1.6 

.0087 

231.3 

.0079 

195.6 

.0014 

218.5 

. 0039 

200. 1 

.0017 

337.6 

.0037 

219.0 

.0036 

152.6 

.0036 

186,9 




file: 66 

(SWEEP 

= 30. 

0) 






FOURIER i 

AMPLITUDES 

<C) AND 

PHASE 

ANGLES 

<P) 



CN 

CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 


2,1495 

.0 

, 1993 

.0 

2.0956 

.0 

.4347 

.0 

.0672 

.0 

, 6332 

34.4 

.0764 

102.9 

.5903 

38.0 

.3012 

6.6 

.1189 

184.1 

♦ 1925 

358.2 

.0973 

61.4 

.1964 

9.5 

.1187 

285.2 

,0633 

82.3 

.0484 

310.9 

.0254 

47.7 

.0484 

325.4 

.0422 

266.2 

.0220 

50.8 

.0491 

256.5 

.0246 

28.1 

.0422 

266.3 

.0396 

226.9 

.0171 

356.8 

.0317 

142.1 

.0082 

6.8 

.0270 

139.5 

.0182 

162.9 

.0106 

295,9 

. 02 35 

342.8 

.0109 

28.8 

.0247 

347.3 

. 0078 

252.7 

.0038 

146.4 

. 0264 

191.9 

.0077 

333.9 

.0232 

196.2 

.0153 

174.3 

.0070 

319.6 

.0245 

48.4 

.0043 

18.1 

.0241 

47.1 

.0044 

70.8 

. 0058 

174,8 

.0273 

238*1 

.0063 

316.2 

.0263 

242.1 

.0097 

200.8 

.0074 

20,9 

♦ 0305 

99.7 

.0013 

292.9 

.0282 

99.5 

.0112 

105.3 

,0071 

259.3 
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TABLE 8 

(Notes 1 and 2) 


INTEGRATED LOADS: M c =0.30, ci=10 deg 


a 

M 

k c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 

0 

.050 

9 

240-241 

0 

.100 

11 

242-243 

0 

.124 

13 

244-245 

9 

.050 

15 

246-247 

9 

.100 

17 

248-249 

9 

.124 

19 

250-251 

12 

.050 

21 

252-253 

12 

.100 

23 

254-255 

12 

.124 

25 

256-257 

15 

.050 

27 

258-259 

15 

.100 

29 

260-261 

15 

.124 

31 

262-263 


Notes : 

1. The unswept and swept counterparts are on the same page with the A,B and 
C,P coefficients appearing on opposite pages. 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via the page numbers. 

3. Nominal values 

4. Pages here refer to the C N loops of Ref. 2. To obtain corresponding 
C c > C L , C D and C M paging use: 

PAGE C c = PAGE C N + 50; PAGE C L = PAGE C N + 100 

PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If C N is on page 8 of Ref. 2, then C £ is on page 58, is on page 

108, and so on. 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0502) PITCHING AMPLITUDE = 10.0 DEG 


FILE? 25 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.0708 

.0000 

.1438 

.0000 

.0690 

.0000 

.0669 

.0000 

-.0051 

.0000 

1 

-.1083 

1.2064 

.0034 

-.0075 

-.1100 

1.2124 

-.0003 

.0121 

-.0178 

.0513 

2 

.0327 

.0258 

-.0834 

-.0237 

.0333 

.0260 

-.0216 

.0162 

.0048 

.0026 

3 

-.0121 

.0018 

-.0019 

-.0010 

-.0104 

-.0010 

-.0019 

.0057 

.0011 

-.0017 

4 

-.0061 

-.0005 

.0015 

-.0017 

-.0058 

-.0006 

-.0011 

-.0007 

-.0001 

.0003 

5 

.0019 

-.0011 

-.0000 

-.0007 

.0020 

-.0010 

-.0000 

.0005 

.0001 

-.0000 

6 

-.0003 

-.0010 

-.0001 

.0003 

-.0002 

-.0010 

-.0005 

.0006 

.0001 

-.0002 

7 

-.0014 

-.0001 

.0002 

-.0001 

-.0014 

-.0001 

-.0001 

-.0008 

.0001 

-.0001 

8 

.0012 

-.0005 

.0003 

-.0000 

.0012 

-.0005 

-.0003 

-.0005 

-.0001 

.0001 

9 

.0002 

.0006 

-.0001 

.0001 

.0002 

.0006 

-.0001 

.0005 

-.0003 

-.0000 

10 

-.0010 

.0001 

-.0002 

-.0006 

- .0010 

.0001 

.0007 

.0008 

.0001 

.0001 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 




©THrwM<rin*orsto&*© 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0502> PITCHING AMPLITUDE = 10.0 DEG 


FILE? 25 (SWEEP = .0) 




FOURIER AMPLITUDES 

<C> AND 

PHASE 

ANGLES 

(P) 



CN 


CS 


CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.0708 

.0 

. 1438 

.0 

.0690 

.0 

.0669 

.0 

.0051 

.0 

1.2113 

354.9 

.0083 

155.4 

1.2174 

354.8 

.0121 

358.6 

.0543 

340.9 

.0417 

51.7 

.0867 

254.1 

.0422 

52.0 

.0270 

306.9 

.0055 

61.4 

.0122 

278.5 

.0021 

242.9 

.0105 

264.4 

.0060 

341.2 

.0020 

147.0 

.0061 

265.1 

.0022 

138.4 

.0059 

264.4 

.0013 

238.8 

.0003 

333.5 

.0022 

120.6 

.0007 

182.5 

.0022 

116.9 

.0005 

357.0 

.0001 

101.6 

.0010 

196.0 

.0003 

331.4 

.0010 

191.6 

.0008 

319.8 

.0002 

161.2 

.0014 

265.6 

.0002 

113.7 

.0014 

264.6 

.0008 

184.7 

.0002 

141.3 

.0013 

112.3 

.0003 

98.5 

.0012 

111.6 

.0006 

213.8 

.0001 

331.5 

,0006 

21.4 

.0001 

326.9 

.0007 

13.7 

.0005 

351.3 

.0003 

268.3 

.0010 

277.1 

.0006 

197.8 

.0010 

276.7 

.0010 

40.1 

.0001 

58.3 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 8.00 HZ (K=.0998> PITCHING AMPLITUDE = 10.0 DEG 


FILE: 26 ( SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 

CS 


CL 

CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.0184 

.0000 

.1498 

.0000 

.0169 

.0000 

.0591 

.0000 

-.0114 

.0000 

1 

-.1723 

1.1915 

.0020 - 

.0076 

-.1750 

1.1976 

-.0008 

.0102 

-.0348 

.0511 

n 

.0267 

.0190 

-.0775 - 

.0371 

.0272 

.018? 

-.0268 

.0247 

.0047 

.0032 

3 

-.018? 

-.002? 

.0003 - 

. 0007 

-.0163 

-.0052 

-.0019 

.0046 

.0009 - 

.0019 

4 

-.0030 

.0044 

.0015 - 

.0024 

-.0029 

.0044 

-.0014 - 

.0013 

-.0005 

.0001 

5 

.0043 

-.0028 

.0003 - 

.0014 

.0044 

-.0026 

-.0014 

. 0013 

.0012 

.0008 

6 

-.0001 

-.0009 

-.0003 

.0009 

.0001 

-.0009 

.0005 

.0003 

.0004 

.0000 

7 

-.0011 

.0010 

.0005 - 

.0000 

-.0011 

.0010 

-.0000 - 

.0002 

-.0003 

.0005 

8 

.0015 

-.0007 

-.0004 

.0002 

.0015 

-.0006 

-.0004 - 

.0004 

.0004 - 

.0002 

9 

.0003 

-.0009 

-.0004 

.0001 

.0003 

-.0009 

-.0000 - 

.0001 

.0003 - 

.0003 

10 

-.0000 

-.0011 

.0000 

.0003 

-.0001 

-.0011 

.0007 

.0000 

.0002 - 

.0002 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=,0998) PITCHING AMPLITUDE = 10.0 DEG 


FILE? 26 (SWEEP = .0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 

H CN CS CL CD CM 


c 

F 

C 

P 

C 

P 

C 

P 

C 

P 

.0184 

.0 

.1498 

.0 

.0169 

.0 

.0591 

.0 

.0114 

.0 

1.2039 

351.8 

.0078 

165.5 

1.2103 

351.7 

.0102 

355.2 

.0618 

325.7 

.0328 

54.5 

.0859 

244.5 

.0331 

55.2 

.0365 

312.7 

.0057 

55.8 

.0191 

261.4 

.0007 

160.4 

.0171 

252.2 

.0050 

337.9 

.0021 

153.7 

.0053 

326.0 

.0028 

147.1 

.0053 

327.0 

.0019 

225.9 

.0005 

280.0 

.0051 

123.4 

.0014 

168.3 

.0052 

120.9 

.0019 

314.1 

.0014 

56.8 

.0009 

184.6 

.0009 

342.4 

.0009 

176.3 

.0006 

61.0 

.0004 

84.5 

.0015 

312.8 

.0005 

94.4 

.0015 

311.8 

.0002 

181.1 

.0005 

328.7 

.0016 

113.8 

.0004 

294.1 

.0016 

111.6 

.0005 

223.6 

.0004 

112.7 

.0009 

158.4 

.0004 

280.9 

.0009 

158.8 

.0001 

198.4 

.0004 

130.9 

.0011 

181.8 

.0003 

7.9 

.0011 

183.1 

.0007 

88.4 

.0002 

129.8 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY =10.00 HZ <K=.1249> PITCHING AMPLITUDE = 10.0 DEG 

FILES 27 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE CB> COEFFICIENTS 


H 

CN 

CS 

CL 

CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

0 

.0891 

.0000 

.1389 

.0000 

.0868 

.0000 

.0660 

.0000 

-.0134 

1 

-.1846 

1.1648 

.0026 

-.0084 

-.1877 

1 . 1698 

-.0013 

.0186 

-.0431 

2 

.0269 

.0234 

-.0727 

-.0426 

.0278 

.0233 

-.0289 

.0284 

.0039 

3 

-.0124 

-.0036 

.0003 

. 0001 

- .0094 

-.0057 

-.0022 

.0049 

.0011 - 

4 

-.0068 

.0055 

.0016 

-.0025 

-.0066 

.0055 

-.0018 - 

.0011 

-.0012 - 

5 

.0076 

-.0031 

.0005 

-.0016 

.0078 

-.0025 

-.0019 - 

.0009 

.0016 

6 

.0155 

-.0054 

-.0041 

.0019 

.0155 

-.0053 

.0043 - 

.0004 

.0052 - 

7 

.0017 

.0006 

-.0001 

.0002 

.0016 

.0002 

.0008 

.0013 

-.0001 

8 

.0010 

.0007 

-.0003 

-.0002 

.0011 

.0006 

-.0000 

.0003 

-.0001 

9 

-.0009 

-.0003 

-.0002 

-.0000 

-.0009 

-.0003 

-.0004 - 

.0003 

.0002 - 

10 

-.0003 

-.0003 

.0003 

.0001 

-.0003 

-.0003 

-.0001 - 

.0000 

-.0000 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 


i 


B 

0000 

0505 

0035 

0015 

0001 

0017 

0006 

0007 

0005 

0003 

0001 




NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY =10.00 HZ <K=.1249) PITCHING AMPLITUDE = 10.0 DEG 


FILE? 27 (SWEEP = .0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H CN CS CL CD CM 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

.0891 

.0 

.1389 

.0 

.0868 

.0 

.0660 

.0 

.0134 

.0 

1 

1 .1793 

351.0 

.0088 

162.8 

1 .1847 

350.9 

.0186 

356.0 

.0664 

319.5 

2 

.0357 

49.0 

.0843 

239.7 

.0363 

50.1 

,0405 

314.5 

.0053 

47.9 

3 

.0129 

253.7 

.0004 

80.6 

.0110 

238.8 

.0054 

335.8 

.0019 

144.0 

4 

.0087 

309.2 

.0029 

147.3 

,0086 

309.8 

.0021 

240.2 

.0012 

264.8 

5 

.0082 

112.1 

.0017 

163.8 

.0083 

108.0 

.0021 

244.5 

.0023 

42.7 

6 

.0164 

109.1 

.0045 

295.0 

.0164 

108.7 

.0043 

95.9 

.0053 

97.0 

7 

.0018 

71.2 

.0003 

342.8 

.0016 

82.8 

.0015 

30.5 

.0007 

348. 1 

8 

.0012 

57.2 

.0004 

235.3 

.0012 

59.5 

.0003 

351.2 

.0005 

351.1 

9 

.0009 

251.9 

.0002 

259.9 

.0009 

249.4 

, 0005 

233.0 

.0003 

148.1 

10 

.0004 

220.5 

.0003 

61.8 

.0004 

223.7 

.0001 

241.6 

.0001 

339.6 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 4.00 HZ (K=.0499) PITCHING AMPLITUDE = 10.0 DEG 


FILE? 37 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H CN CS CL CD CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

1.3665 

.0000 

.0990 

.0000 

1.3459 

.0000 

.2191 

.0000 

-.0485 

.0000 


i 

.1176 

.5954 

.0285 

.0327 

.1201 

.5756 

.0071 

. 1621 

-.0095 

-.0459 


2 

.1678 

.1851 

.0415 

.0320 

.1828 

.1866 

-.0591 

.0120 

.0335 

.0002 


3 

-.0270 

.0416 

.0016 

.0297 

-.0237 

.0478 

-.0199 

-.0031 

.0122 

.0057 


4 

-.0482 

.0320 

.0004 

.0298 

-.0470 

.0388 

-.0153 

-.0241 

.0061 

.0198 

ho 

5 

-.0236 

-.0366 

-.0214 

.0098 

-.0286 

-.0320 

.0128 

-.0195 

-.0127 

.0091 


6 

-.0005 

-.0187 

-.0180 

-.0016 

-.0057 

-.0187 

.0179 

-.0052 

-.0106 

.0015 


7 

.0204 

-.0223 

-.0122 

-.0157 

.0166 

-.0257 

.0175 

.0092 

-.0095 

-.0102 


8 

.0206 

.0118 

.0025 

-.0141 

.0204 

.0072 

.0052 

.0167 

.0037 

-.0105 


9 

.0018 

.0188 

.0099 

-.0068 

.0050 

.0159 

-.0089 

.0137 

.0101 

-.0050 


.10 

-.0157 

.0091 

.0088 

.0054 

-.0123 

.0103 

-.0139 

-.0024 

.0084 

.0083 


FILE.* 80 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.5313 

.0000 

. 1917 

.0000 

1.5237 

.0000 

.2184 

.0000 

.0178 

.0000 

1 

.0094 

.9191 

.0059 

.1053 

.0111 

.9053 

.0048 

.1691 

-.0093 

-.0385 

2 

.0810 

.0919 

♦ 0539 

.0282 

. 1020 

.0961 

-.1156 

-.0079 

.0445 

.0085 

3 

-.0310 

.0189 

-.0205 

.0588 

-.0338 

.0353 

.0061 

-.0426 

-.0046 

.0234 

4 

-.0193 

-.0015 

-.0122 

. 0099 

-.0240 

.0009 

.0039 

-.0118 

-.0058 

.0037 

5 

-.0051 

-.0146 

-.0199 

.0077 

-.0102 

-.0124 

.0178 

-.0135 

-.0079 

.0018 

6 

.0094 

-.0021 

-.0103 

-.0128 

.0058 

-.0057 

.0132 

.0111 

-.0029 

-.0060 

7 

-.0015 

.0020 

.0001 

-.0069 

-.0011 

-.0005 

.0005 

.0075 

.0023 

-.0027 

8 

.0027 

.0025 

.0027 

-.0071 

.0037 

.0006 

-.0022 

.0072 

.0021 

-.0005 

9 

.0002 

.0014 

,0078 

-.0007 

.0024 

.0013 

-.0075 

.0010 

.0015 

.0010 

10 

.0003 

.0025 

.0029 

.0034 

. 0011 

. 0035 

-.0028 

-.0024 

.0001 

.0009 




O'OCOVJO'UUk UUHO X O'OOMJ'UIAUMHO 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0499> PITCHING AMPLITUDE = 10.0 DEG 

FILE? 37 < SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

cs 


CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1 • 3665 

.0 

.0990 

.0 

1.3459 

.0 

.2191 

.0 

.0485 

.0 

.6069 

11.2 

.0434 

41.1 

.5880 

11.8 

. 1622 

2.5 

.0469 

191.6 

.2498 

42.2 

.0524 

52.3 

.2612 

44.4 

.0603 

281.5 

.0335 

89.6 

.0496 

327.0 

.0297 

3.2 

.0534 

333.7 

.0201 

261 . 1 

.0135 

65.1 

.0578 

303.6 

.0298 

• 8 

.0610 

309.5 

.0286 

212.4 

.0207 

17.0 

.0435 

212.8 

.0236 

294.6 

.0429 

221.7 

.0233 

146.7 

.0157 

305.7 

.0187 

181.6 

.0181 

265.0 

.0195 

197.0 

.0187 

106.1 

.0107 

277.9 

.0302 

137.5 

.0198 

217.8 

.0305 

147.2 

.0198 

62.3 

.0139 

223.0 

.0237 

60.3 

.0143 

169.8 

.0217 

70.6 

.0175 

17.4 

.0111 

160.8 

.0189 

5.5 

.0120 

124.6 

.0167 

17.3 

.0164 

326.9 

.0112 

116.4 

.0182 

300 » 1 

.0103 

58.5 

.0160 

310.1 

.0141 

260.1 

.0119 

45.4 


FILE? 80 (SWEEP = 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.5313 

.0 

.1917 

.0 

1.5237 

.0 

.2184 

.0 

.0178 

.0 

♦ 9191 

. 6 

. 1055 

3.2 

.9054 

.7 

. 1692 

1.6 

.0397 

193.6 

.1225 

41.4 

.0608 

62.3 

. 1401 

46.7 

.1158 

266.1 

.0453 

79.2 

.0363 

301.4 

.0623 

340.8 

.0489 

316.2 

.0430 

171.9 

.0239 

348.8 

.0193 

265*7 

.0157 

309.2 

.0241 

272.1 

.0125 

161.7 

.0069 

302.5 

.0154 

199.1 

• 0 2 1 3 

291,2 

.0161 

219.4 

,0223 

127.1 

.0081 

283.1 

.0096 

102.7 

.0164 

218.6 

.0081 

134.6 

.0173 

49.8 

.0067 

205.5 

.0025 

323.2 

.0069 

179.5 

.0012 

246.3 

.0076 

3.4 

.0036 

140.0 

.0037 

47.0 

.0076 

159.0 

.0038 

80.6 

.0076 

343.1 

. 0021 

103.3 

.0015 

8 . 4 

.0078 

95.0 

.0027 

61.6 

.0075 

277.8 

.0018 

57.1 

.0025 

6.2 

.0045 

40.6 

.0037 

17,8 

.0037 

229,7 

.0009 

9.3 



NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=.0997> PITCHING AMPLITUDE = 10.0 DEG 


FILE! 38 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.4016 

.0000 

.0886 

.0000 

1.3750 

.0000 

.2482 

.0000 

-.0537 

.0000 

1 

.2274 

.6770 

.0421 

.0311 

.2310 

.6524 

.0154 

. 1920 

-.0206 

-.0562 

2 

.0237 

.2349 

. 0322 

.0510 

.0430 

.2388 

-.0829 

.0140 

.0524 

.0104 

3 

-.0657 

.0033 

-.0158 

.0421 

-.0648 

.0158 

-.0187 

-.0331 

-.0012 

.0250 

4 

-.0475 

-.0229 

-.0254 

.0185 

-.0540 

-.0166 

.0117 

-.0302 

-.0153 

.0143 

5 

.0295 

-.0498 

-.0214 

-.0121 

.0219 

-.0516 

.0281 

-.0041 

-.0166 

-.0091 

6 

.0361 

.0076 

.0009 

-.0158 

.0351 

.0017 

.0112 

.0190 

.0011 

-.0158 

7 

-.0014 

.0257 

.0100 

-.0026 

.0021 

.0241 

-.0102 

.0101 

.0160 

-.0025 

8 

-.0106 

.0024 

.0009 

.0025 

-.0097 

.0036 

-.0041 

-.0023 

.0015 

.0125 

9 

-.0009 

-.0032 

.0011 

-.0010 

-.0009 

-.0034 

-.0009 

.0011 

-.0047 

.0022 

10 

-.0075 

.0016 

.0017 

.0015 

-.0067 

.0017 

-.0037 

-.0004 

-.0040 

-.0022 


FILE: 82 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.4482 

.0000 

. 1605 

.0000 

1.4369 

.0000 

.2333 

.0000 

.0187 

.0000 

1 

.0543 

.9342 

.0166 

. 1049 

.0582 

.9193 

.0052 

.1683 

-.0152 

-.0458 

2 

.0097 

.1394 

.0359 

.0516 

.0288 

.1482 

-.1156 

-.0178 

.0482 

.0236 

3 

-.0542 

-.0218 

-.0430 

.0481 

-.0623 

-.0058 

.0192 

-.0490 

-.0199 

.0253 

4 

.0084 

-.0127 

-.0177 

-.0051 

.0007 

- .0144 

.0194 

-.0033 

-.0117 

-.0071 

5 

.0121 

.0026 

-.0117 

-.0048 

.0090 

.0002 

.0149 

.0048 

-.0002 

-.0063 

6 

-.0039 

.0049 

-.0006 

-.0102 

-.0038 

.0018 

.0003 

.0121 

.0045 

-.0011 

7 

-.0037 

-.0017 

.0021 

-.0031 

- .0027 

-.0026 

-.0027 

.0025 

.0001 

.0017 

8 

.0010 

-.0018 

.0048 

-.0039 

.0023 

-.0026 

-.0042 

. 0038 

.0004 

-.0011 

9 

-.0016 

.0035 

.0039 

.0037 

-.0004 

.0044 

-.0043 

-.0029 

.0017 

.0005 

10 

-.0005 

-.0022 

.0004 

.0015 

-.0004 

-.0014 

-.0006 

-.0023 

-.0011 

.0014 




r 


r 


J 


N3 

-p- 

V£3 


NACA 0012 AIRFOIL 


PITCHING 


MACH NUMBER = .30 
FREQUENCY = 8.00 HZ 


MEAN INCIDENCE = 9.0 DEG 

( K = . 0 9 9 7 ) PITCHING AMPLITUDE 


10.0 DEG 


FILE.* 38 (SWEEP = .0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

4016 

.0 

.0886 

.0 

1.3750 

.0 

.2482 

.0 

.0537 

.0 

7142 

18.6 

.0523 

53.6 

.6921 

19.5 

.1926 

4.6 

.0599 

200.1 

2361 

5.8 

.0603 

32.3 

.2427 

10.2 

.0841 

279.6 

.0535 

78.7 

0657 

272.8 

.0450 

339.5 

.0667 

283.7 

.0380 

209.4 

,0251 

357.4 

0527 

244 . 3 

.0315 

306.0 

.0565 

252.9 

.0324 

158.9 

.0209 

313.0 

0579 

149.3 

.0246 

240.4 

.0561 

157.1 

.0284 

98.4 

.0189 

241.3 

0369 

78.1 

.0158 

176.6 

.0352 

87.2 

.0221 

30.4 

.0158 

175.9 

0258 

357 . 0 

.0103 

104.6 

.0242 

4.9 

. 0143 

314.6 

.0161 

98.9 

0108 

282.6 

.0026 

19.2 

.0104 

290.4 

.0047 

240.4 

.0126 

6.9 

0033 

195.8 

.0015 

131.6 

.0035 

195.1 

.0014 

321.2 

.0051 

294.9 

0077 

281.9 

.0022 

47.9 

. 0069 

284. 1 

.0037 

263.5 

.0045 

241.3 


FILE: 82 (SWEEP = 30.0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 

y 

10 


CN 

c p 

1.4482 .0 

.9358 3.3 

.1398 4.0 

.0584 248.1 

.0152 146.5 

.0123 78.0 

.0063 321.8 

.0041 245.9 

.0021 152.0 

.0039 335.4 

.0022 193,1 


FOURIER AMPLITUDES (C) AND PHASE 
CS CL 


C 

P 

C 

P 

1605 

.0 

1 .4369 

.0 

1062 

9.0 

.9212 

3.6 

0629 

34.9 

.1510 

11.0 

0645 

318.2 

.0626 

264.7 

0184 

254.0 

.0144 

177.0 

0126 

247.5 

.0090 

88.9 

0103 

183.6 

.0042 

295.1 

0038 

146.4 

.0037 

225.8 

0062 

128.6 

, 0034 

138.7 

0053 

46.6 

.0044 

354.5 

0016 

16.3 

.0014 

195.7 


ANGLES (P) 

CD CM 


C 

P 

C 

P 

2333 

.0 

.0187 

.0 

1684 

1.8 

.0483 

198.4 

1170 

261.3 

.0536 

63.9 

0526 

158.6 

.0322 

321.8 

0197 

99.7 

.0137 

239.0 

0157 

72.0 

.0063 

181.7 

0121 

1.3 

.0046 

103.5 

0037 

312.5 

.0017 

3.8 

0057 

312.1 

.0011 

160.6 

0052 

235.4 

.0018 

74.3 

0023 

194,3 

.0018 

322.2 



NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY =10.00 HZ <K=.1250> PITCHING AMPLITUDE = 10.0 DEG 


FILE.’ 39 < SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.4146 

.0000 

.0905 

.0000 

1.3856 

.0000 

.2641 

,0000 

-.0662 

.0000 

1 

.2458 

.7662 

.0501 

.0349 

.2519 

.7398 

.0067 

. 2105 

-.0191 

-.0629 

2 

-.0524 

.1862 

.0208 

.0593 

-.0322 

.1939 

-.0935 

-.0023 

,0564 

.0255 

3 

-.0377 

-.0174 

-.0252 

.0407 

-.0409 

-.0037 

-.0017 

-.0410 

-.0144 

.0261 

4 

-.0474 

-.0308 

-.0324 

.0070 

-.0565 

-.0280 

.0213 

-.0205 

-.0217 

.0041 

5 

.0536 

-.0310 

-.0095 

-.0208 

.0491 

-.0357 

.0221 

.0083 

-.0073 

-.0190 

6 

.0244 

.0100 

.0042 

-.0030 

.0257 

.0070 

.0031 

.0099 

.0183 

-.0091 

7 

-.0015 

.0084 

.0036 

.0001 

-.0002 

.0082 

-.0044 

.0030 

.0053 

.0098 

8 

-.0029 

.0066 

. 0017 

.0002 

-.0025 

.0068 

-.0021 

.0005 

-.0057 

.0061 

9 

-.0023 

-.0012 

.0024 

.0011 

-.0016 

-.0011 

-.0032 

-.0001 

-.0053 

-.0027 

10 

-.0068 

-.0027 

-.0001 

.0030 

-.0065 

-.0018 

-.0019 

-.0033 

.0016 

-.0039 


FILE? 83 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.4567 

.0000 

.1579 

.0000 

1.4446 

.0000 

.2415 

. 0000 

-.0104 

.0000 

1 

.0932 

.9253 

.0195 

.1094 

.0973 

.9110 

.0085 

. 1699 

-.0169 

-.0459 

2 

-.0325 

.1460 

.0217 

.0562 

-.0156 

. 1559 

-.1087 

-.0188 

.0422 

.0309 

3 

-.0551 

-.0478 

-.0487 

.0376 

-.0649 

-.0337 

.0248 

-.0465 

-.0227 

.0142 

4 

,0204 

-.0093 

-.0136 

-.0091 

,0136 

-.0125 

.0200 

.0016 

-.0069 

-.0065 

5 

,0041 

.0096 

-.0100 

-.0046 

.0019 

.0074 

.0105 

.0060 

-.0016 

-.0056 

6 

.0002 

-.0047 

-.0002 

-.0118 

.0001 

-.0079 

.0013 

. 0099 

. 0047 

-.0007 

7 

.0069 

.0057 

.0060 

-.0021 

.0086 

.0046 

-.0038 

,0045 

-.0010 

.0009 

8 

-.0080 

.0000 

.0035 

-.0005 

-.0064 

.0001 

-.0064 

,0009 

. 0026 

.0002 

9 

.0046 

-.0078 

.0036 

.0033 

.0053 

-.0065 

-.0021 

-.0055 

-.0015 

.0033 

10 

.0010 

. 0085 

-.0008 

.0035 

.0005 

.0092 

.0014 

-.0011 

-.0010 

-.0024 




NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.1250> PITCHING AMPLITUDE = 10.0 DEG 


N> 

<J1 


FILE: 39 ( SWEEP = .0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.4146 

.0 

.0905 

.0 

1.3856 

.0 

.2641 

.0 

.0662 

.0 

.8047 

17.8 

.0611 

55.2 

.7816 

18.8 

.2106 

1.8 

.0657 

196.9 

. 1934 

344.3 

.0629 

19.4 

. 1965 

350.6 

.0935 

268.6 

.0619 

65.7 

.0415 

245.2 

.0479 

328.3 

.0410 

264.8 

.0410 

182.4 

.0298 

331.0 

. 0565 

237.0 

.0332 

282.2 

.0631 

243.7 

.0296 

133.9 

.0221 

280.6 

.0619 

120.1 

.0229 

204.6 

.0607 

126.0 

.0236 

69.5 

.0204 

201 . 1 

.0264 

67.7 

.0052 

125.5 

.0266 

74.6 

.0103 

17.2 

.0204 

116.5 

.0086 

349.8 

.0036 

87.7 

,0082 

358.8 

.0053 

304.5 

.0112 

28.5 

.0072 

336 . 3 

.0017 

84.5 

.00 72 

339.6 

.0021 

283.2 

.0083 

317,1 

.0026 

242.3 

.0026 

66,0 

.0019 

235.5 

.0032 

268.2 

.0059 

242.8 

. 0073 

248.5 

.0030 

358.3 

.0068 

254.4 

.0038 

209.7 

.0042 

157.8 


FILE: 83 (SWEEP = 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


H 

CN 


CS 


CL 

CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

1.4567 

.0 

. 1579 

.0 

1.4446 

.0 

.2415 

.0 

.0104 

. 0 

1 

.9300 

5.8 

.1111 

10.1 

.9162 

6.1 

.1701 

2.9 

.0489 

200,2 

O 

A. 

.1495 

347.4 

.0602 

21 . 1 

. 1567 

354.3 

.1103 

260.2 

.0523 

53.8 

3 

.0729 

229.1 

.0615 

307.7 

.0732 

242.5 

.0527 

151.9 

.0268 

301 ,9 

4 

.0224 

114.4 

.0164 

236.2 

.0185 

132,6 

.0201 

85.6 

.0095 

226 . 4 

5 

.0104 

23.1 

.0110 

245.3 

.0077 

14.6 

.0121 

60.2 

.0058 

195.9 

6 

,0048 

177.8 

.0118 

181.1 

.0079 

178.9 

. .0100 

7.6 

.0047 

98.8 

7 

.0090 

50 • 5 

.0063 

109.0 

.0097 

62.0 

,0059 

319.8 

,0013 

311.0 

0 

.0080 

270.2 

.0036 

97.9 

. 0064 

270.9 

.0064 

278.4 

♦ 0026 

85 . 1 

9 

.0090 

149.7 

. 0049 

47.9 

.0083 

140.7 

.0059 

200,9 

. 0036 

336.2 

10 

, 0086 

6 . 4 

.0036 

347.7 

,0092 

3.4 

.0018 

127.2 

.0026 

202,6 
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NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0497> PITCHING AMPLITUDE = 10.0 DEG 

FILE? 31 (SWEEP = .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1.7025 

.0000 

.1249 

.0000 

1.6648 

.0000 

.2992 

.0000 

-.0526 

.0000 

.1782 

.3700 

,0311 

-.0036 

.1791 

.3348 . 

.0211 

.2097 

-.0153 

-.0594 

.2069 

. 1526 

.0619 

.0228 

.2266 

.1507 

-.0427 

.0225 

.0252 

-.0088 

.0530 

.0369 

.0257 

.0059 

.0596 

.0370 

-.0221 

.0240 

.0162 

-.0113 

-.0178 

.0687 

.0231 

.0255 

-.0101 

.0727 

-.0291 

-.0040 

.0160 

.0072 

-.0156 

.0231 

.0116 

.0146 

-.0118 

.0276 

-.0198 

-.0086 

.0110 

.0067 

-.0347 

.0087 

.0012 

.0221 

-.0332 

.0147 

-.0110 

-.0187 

.0017 

.0146 

-.0232 

-.0076 

-.0064 

.0142 

-.0245 

-.0030 

-.0016 

-.0166 

-.0028 

. 0084 

-.0162 

-.0185 

-.0126 

.0092 

-.0194 

-.0151 

.0071 

-.0150 

-.0089 

.0068 

-.0021 

-.0223 

-.0123 

.0001 

-.0060 

-.0214 

.0116 

-.0078 

-.0086 

.0007 

.0168 

-.0168 

-.0087 

-.0053 

.0136 

- .0179 

.0134 

-.0002 

-.0091 

-.0060 


FILE: 89 (SWEEP = 30.0) 




FOURIER COSINE (A) 

AND SINE (B) 

COEFFICIENTS 



CN 


CS 


CL 


CD 


CM 

A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1.7926 

.0000 

.1915 

.0000 

1.7663 

.0000 

.2905 

.0000 

-.0059 

.0000 

.0951 

.5878 

.0031 

.0397 

.0919 

.5554 

.0302 

.2191 

-.0111 

-.0731 

.2226 

.1452 

. 1050 

.0178 

.2537 

. 1418 

-.0958 

.0242 

.0469 

-.0010 

-.0259 

.0825 

.0087 

,0404 

-.0205 

.0930 

-.0249 

,0029 

.0134 

.0048 

-.0344 

.0125 

.0187 

.0192 

-.0282 

.0177 

-.0337 - 

.0166 

.0103 

.0156 

-.0067 - 

.0092 

.0004 

.0234 

-.0066 - 

.0010 

-.0042 - 

.0257 

-.0036 

,0091 

-.0144 - 

.0107 

-.0091 

.0113 

-.0173 - 

.0069 

.0043 - 

.0146 

-.0038 

.0067 

.0096 - 

.0188 

-.0069 

.0048 

.0066 - 

.0168 

.0095 - 

.0108 

-.0075 

.0009 

.0107 

.0021 

-.0076 - 

.0012 

.0077 

.0010 

.0117 

.0017 

-.0037 

-.0051 

.0033 

.0079 

.0007 - 

.0006 

.0036 

.0070 

.0004 

.0039 

.0029 

-.0030 

-.0101 

.0049 

-.0054 

.0032 

-.0110 

.0058 

.0021' - 

.0016 

.0011 

.0007 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ (K=.0497) PITCHING AMPLITUDE = 10.0 DEG 

FILE.* 31 (SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7025 

.0 

.1249 

.0 

1.6648 

.0 

.2992 

.0 

.0526 

.0 

.4107 

25.7 

.0313 

96.7 

.3797 

28.1 

.2108 

5.8 

.0613 

194.4 

.2571 

53.6 

.0659 

69.8 

.2722 

56.4 

.0482 

297.8 

.0267 

109.2 

.0646 

55.2 

.0264 

77,2 

.0701 

58.2 

.0326 

317.5 

.0197 

125,1 

.0710 

345.5 

.0344 

42.1 

,0734 

352.1 

.0294 

262.2 

.0175 

65.8 

.0279 

326.0 

.0186 

38.4 

.0300 

336.9 

.0216 

246.5 

.0129 

58.6 

. 0357 

284,1 

.0221 

3.0 

.0363 

293.9 

.0217 

210.5 

.0147 

6.7 

.0245 

251.8 

.0156 

335.9 

.0247 

263.1 

.0167 

185.6 

.0089 

341 . 7 

.0246 

221.2 

.0156 

306.2 

.0245 

232.2 

.0166 

154.6 

.0111 

307.3 

.0224 

185.3 

.0123 

270.5 

.0222 

195.7 

.0140 

123.9 

.0086 

274.8 

.0237 

135.0 

.0101 

238.6 

.0225 

142.9 

.0134 

91.0 

.0109 

236.4 


FILE: 89 (SWEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 

CL 

CD 

C 

P 

C 

P 

C 

P 

C 

P 

1.7926 

.0 

. 1915 

.0 

1 .7663 

.0 

.2905 

.0 

.5955 

9.2 

.0398 

4.4 

.5630 

9.4 

.2211 

7.8 

« 2658 

56.9 

.1065 

80.4 

,2906 

60.8 

.0988 

284.2 

.0864 

342.5 

.0413 

12.2 

.0952 

347.6 

.0251 

276.6 

,0366 

290.1 

.0268 

44.4 

.0333 

302.1 

. 0376 

243.8 

• 0 1 1 3 

216.0 

.0234 

.9 

.0067 

261.6 

.0261 

189.2 

,0179 

233.4 

.0145 

321.2 

.0186 

248.2 

.0152 

163.7 

.0211 

152.9 

.0084 

305.0 

.0181 

158.7 

.0144 

138,6 

.0109 

79.0 

.0077 

261.3 

.0078 

82.3 

.0118 

81 , 8 

« 0086 

22.3 

.0009 

134.0 

.0078 

27.2 

.0039 

6 . 5 

.0113 

296.0 

.0063 

300.8 

.0124 

297.7 

.0027 

126.6 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY - 8.00 HZ (K=.1006) PITCHING AMPLITUDE = 10.0 DEG 


FILE: 32 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE CB) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.7551 

.0000 

.0972 

.0000 

1.7027 

.0000 

.3723 

.0000 

-.0821 

.0000 

1 

.3329 

.5690 

.0542 

.0047 

.3346 

.5227 

.0374 

.2618 

-.0327 

-.0862 

2 

.0312 

.2163 

.0555 

.0409 

.0596 

.2145 

-.0889 

.0374 

.0616 

-.0089 

3 

-.0085 

. 0443 

.0202 

.0289 

.0013 

.0530 

-.0404 

-.0067 

.0219 

.0158 

4 

-.0692 

.0170 

.0034 

.0385 

-.0651 

.0287 

-.0260 

-.0320 

.0029 

.0283 

5 

-.0260 

-.0193 

-.0188 

.0194 

-.0313 

-.0109 

.0068 

-.0296 

-.0133 

.0123 

6 

-.0078 

-.0489 

-.0175 

-.0007 

-.0143 

-.0473 

.0160 

-.0157 

-.0162 

.0015 

7 

.0368 

-.0151 

-.0066 

-.0085 

.0327 

-.0178 

.0193 

.0025 

-.0087 

-.0125 

8 

.0205 

.0095 

.0029 

-.0042 

.0206 

,0068 

.0047 

.0092 

.0063 

-.0121 

9 

-.0016 

.0146 

.0001 

.0014 

-.0010 

. 0141 

-.0010 

.0043 

.0096 

.0004 

10 

,0005 

-.0027 

-.0013 

-.0019 

.0005 

-.0032 

.0001 

.0016 

.0028 

.0059 


FILE.’ 91 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.7478 

.0000 

. 1729 

.0000 

1.7151 

.0000 

.3190 

.0000 

-.0342 

.0000 

1 

.2328 

.6946 

.0420 

.0511 

.2360 

.6593 

.0290 

.2430 

-.0133 

-.0823 

2 

.0443 

.2320 

.0703 

.0574 

.0756 

, 2358 

-.1162 

.0173 

.0564 

.0126 

3 

-.0463 

.0005 

-.0017 

.0382 

-.0428 

.0155 

-.0278 

-.0267 

.0079 

.0188 

4 

-.0402 

.0077 

-.0053 

.0277 

-.0415 

.0160 

-.0077 

-.0291 

-.0055 

.0192 

5 

.0061 

-.0342 

-.0121 

.0067 

.0013 

-.0302 

.0119 

-.0192 

-.0131 

.0015 

6 

.0149 

.0019 

-.0073 

.0040 

.0111 

.0023 

.0137 

-.0037 

-.0047 

-.0060 

7 

.0048 

.0032 

-.0061 

-.0019 

.0028 

.0016 

.0074 

.0048 

.0023 

-.0040 

8 

-.0075 

.0036 

-.0033 

-.0014 

-,0077 

. 0028 

.0002 

.0023 

.0033 

-.0000 

9 

.0039 

-.0091 

-.0019 

- ,0033 

.0034 

-.0094 

.0025 

.0003 

.0001 

.0022 

10 

.0035 

.0041 

-.0017 

-.0027 

.0026 

.0032 

,0037 

.0031 

-.0033 

.0001 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 8.00 HZ <K=.i006) PITCHING AMPLITUDE = 10.0 DEG 

FILE! 32 ( SWEEP = ,0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7551 

.0 

.0972 

.0 

1.7027 

.0 

.3723 

.0 

.0821 


.6592 

30.3 

.0544 

85.0 

.6207 

32.6 

.2645 

8.1 

.0922 

200 

.2186 

8.2 

.0689 

53.6 

.2226 

15.5 

.0965 

292.8 

.0623 

98 

• 045 1 

349.2 

.0353 

35.0 

.0530 

1.4 

.0410 

260.6 

.0270 

54 

.0713 

283.8 

.0387 

5.0 

.0712 

293.7 

.0412 

219.1 

.0284 

5 

.0324 

233.3 

.0270 

315.9 

.0331 

250.7 

.0304 

167.0 

.0181 

312 

.0495 

189.1 

.0176 

267.8 

.0494 

196.9 

.0224 

134.5 

.0162 

275 

.0398 

112.2 

.0108 

217.6 

.0372 

118.5 

.0194 

82.7 

.0153 

214 

.0226 

65 . 2 

.0051 

145.7 

.0217 

71,7 

.0103 

26.9 

.0137 

152 

.0147 

353.8 

.0014 

2.5 

.0141 

355.8 

.0044 

346.7 

.0096 

87 

.0028 

170.0 

.0023 

213.4 

.0032 

171.0 

.0016 

2.0 

.0065 

25 


FILE.’ 91 (SWEEP = 30.0) 




FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 


CS 

CL 


CD 

CM 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7478 

.0 

.1729 

.0 1 

.7151 

.0 

.3190 

.0 

.0342 

.0 

.7325 

18,5 

.0661 

39.4 

.7002 

19.7 

.2447 

6.8 

.0833 

189.2 

. 2362 

10.8 

.0907 

50.8 

.2476 

17.8 

. 1174 

278.5 

.0578 

77.4 

* 0 4 6 3 

270.6 

.0382 

357.4 

.0456 

289.9 

.0385 

226.1 

.0204 

22.8 

.0409 

280.9 

.0282 

349.1 

.0445 

291 . 1 

.0302 

194.8 

.0199 

344 . 1 

.0347 

169.9 

.0138 

299,1 

.0303 

177.4 

,0226 

148.2 

.0132 

276.5 

.0150 

82,7 

. 0083 

298.8 

.0113 

78.2 

.0142 

105.2 

. 0076 

217.9 

.0057 

56.4 

.0064 

253.2 

,0032 

60.1 

.0088 

56.9 

, 0046 

149.6 

. 0084 

295.7 

, 0036 

246.6 

.0082 

289.9 

.0023 

4.7 

, 0033 

90 . 3 

. 0099 

156.5 

.0039 

210.0 

.0100 

160,0 

.0025 

82.7 

.0022 

2.8 

. 0054 

40.4 

.0031 

212,0 

,0041 

38,7 

.0048 

50,5 

.0033 

272.1 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY =10.00 HZ (K=.1265> PITCHING AMPLITUDE = 10.0 DEG 


FILE? 33 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.7488 

.0000 

.0980 

.0000 

1.6921 

.0000 

.3963 

.0000 

-.0802 

.0000 

1 

.3646 

.7001 

.0572 

.0136 

.3667 

.6498 

.0406 

.2869 

-.0339 

-.1029 

2 

-.0169 

.1970 

.0558 

.0436 

.0158 

.1962 

-.1103 

.0342 

.0763 

,0043 

3 

-.0074 

.0441 

.0179 

, 0414 

.0016 

. 0573 

-.0362 

-.0197 

.0137 

.0254 

4 

-.0847 

.0149 

-.0113 

.0405 

-.0845 

.0274 

-.0194 

- .0345 

-.0069 

.0290 

5 

-.0148 

-.0497 

-.0234 

.0072 

-.0229 

-.0439 

.0155 

-.0286 

-.0216 

.0070 

6 

.0165 

-.0238 

-.0061 

-.0099 

.0116 

-.0265 

.0160 

.0003 

-.0179 

-.0083 

7 

.0241 

.0169 

.0012 

-.0029 

.0240 

.0147 

.0065 

.0080 

.0060 

-.0138 

8 

-.0018 

.0014 

-.0018 

.0015 

-.0018 

.0015 

.0003 

.0006 

.0097 

.0020 

9 

.0041 

-.0015 

-.0024 

-.0026 

.0033 

-.0023 

.0033 

.0028 

.0038 

.0033 

10 

.0041 

.0020 

.0003 

-.0018 

.0044 

.0011 

.0003 

.0026 

-.0007 

.0056 


FILE? 92 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.7227 

.0000 

. 1589 

.0000 

1.6860 

.0000 

.3449 

.0000 

-.0176 

.0000 

1 

.2618 

.7640 

.0509 

.0615 

.2668 

.7277 

.0260 

.2500 

-.0142 

-.0855 

2 

.0029 

.2106 

.0579 

.0642 

.0330 

.2166 

-.1166 

.0131 

.0577 

,0222 

3 

-.0780 

.0042 

-.0120 

.0375 

-.0760 

.0193 

-.0278 

-.0286 

.0050 

.0212 

4 

-.0275 

-.0463 

-.0094 

.0199 

-.0305 

-.0376 

-.0005 

-.0389 

-.0153 

,0174 

5 

,0420 

-.0121 

-.0108 

.0041 

.0354 

-.0100 

.0245 

-.0106 

-.0134 

-.0065 

6 

.0030 

.0284 

-.0067 

.0027 

.0005 

.0267 

.0082 

.0078 

.0013 

-.0108 

7 

-.0239 

-.0114 

-.0075 

-.0013 

-.0245 

-.0116 

-.0016 

-.0015 

,0088 

.0050 

8 

.0135 

-.0236 

-.0043 

-.0059 

.0114 

-.0240 

.0090 

-.0033 

-.0072 

.0047 

9 

.0259 

.0151 

.0023 

-.0048 

.0252 

,0126 

.0067 

.0101 

-.0021 

-.0072 

10 

-.0154 

,0200 

.0015 

-.0002 

-.0138 

.0188 

-.0067 

.0077 

.0061 

-.0007 
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NACA 0012 AIRFOIL 


MACH NUMBER = .30 
PITCHING FREQUENCY =10.00 HZ 


MEAN INCIDENCE = 12.0 DEG 
( K= • 1265 ) PITCHING AMPLITUDE 


10.0 DEG 


FILE? 33 (SWEEP = .0) 




FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 

CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7488 

.0 

.0980 

.0 1 

.6921 

.0 

.3963 

.0 

.0802 


.7893 

27.5 

.0588 

76.6 

.7462 

29.4 

.2897 

8.0 

.1083 

198 

. 1977 

355.1 

.0708 

52.0 

. 1968 

4.6 

.1155 

287.2 

.0765 

86 

.0447 

350.5 

.0451 

23.4 

.0574 

1.6 

.0412 

241.4 

.0289 

28 

.0860 

280.0 

.0421 

344.4 

.0888 

288.0 

.0395 

209.3 

.0298 

346 

.0518 

196.6 

.0245 

287.0 

.0496 

207.5 

.0325 

151.6 

.0228 

288 

.0290 

145.4 

.0116 

211.9 

.0289 

156.3 

.0160 

89.0 

.0197 

245 

.0294 

54.9 

.0032 

156.7 

.0281 

58.5 

.0103 

39.0 

.0150 

156 

.0023 

308.6 

.0024 

310.4 

.0024 

309.2 

.0007 

27.6 

.0099 

78 

.0043 

109.9 

.0036 

222.7 

.0040 

125.4 

.0044 

49.9 

. 0050 

48 

.0046 

64.4 

.0019 

169.4 

.0046 

75.5 

.0027 

6.9 

,0057 

352 


FILE: 92 (SWEEP = 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7227 

.0 

. 1589 

.0 

1.6860 

.0 

,3449 

.0 

.0176 

.0 

.8077 

18.9 

.0798 

39.6 

.7751 

20.1 

.2514 

5.9 

.0867 

189.5 

.2107 

.8 

.0864 

42.1 

.2191 

8.7 

.1174 

276.4 

.0619 

68.9 

.0781 

273.0 

.0394 

342.2 

.0784 

284.2 

.0399 

224.2 

.0218 

13.3 

. 0538 

210.7 

.0220 

334.7 

.0484 

219,1 

.0389 

180.7 

.0232 

318.8 

.0437 

106.0 

.0116 

290.7 

.0368 

105.8 

,0267 

113.4 

.0149 

244.1 

.0286 

5.9 

. 0073 

292.0 

.0267 

1 , 1 

.0113 

46.4 

.0109 

173.0 

.0265 

244.4 

.0076 

260.5 

.0271 

244,7 

.0022 

227.7 

.0101 

60 . 6 

,0272 

150.3 

.0073 

215.8 

.0266 

154.6 

.0096 

110.3 

. 0086 

303,0 

. 0300 

59.8 

. 0053 

154.1 

.0282 

63.6 

.0122 

33 . 7 

.0075 

195.8 

.0252 

322.4 

.0015 

97.3 

.0233 

323,6 

,0102 

318.9 

,0062 

96.4 
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NACA 0012 AIRFOIL 

MACH NUMBER = ,30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0499> PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


N> 

Ln 

00 


FILE: 98 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0580 

.0000 

.2067 

.0000 

2.0057 

.0000 

.4081 

.0000 

-.0376 

.0000 

1 

.1715 

.4338 

.0165 

-.0083 

.1675 

.3791 

.0392 

.2787 

-.0149 

-.0979 

2 

,1904 

.1181 

.0953 

.0103 

.2233 

.1122 

-.0728 

.0308 

.0368 

-.0111 

3 

.0549 

.0296 

.0289 

-.0117 

.0624 

.0274 

-.0182 

.0380 

.0193 

-.0143 

4 

-.0073 

.0511 

.0332 

.0129 

.0040 

.0525 

-.0338 

.0066 

.0149 

.0046 

5 

-.0023 

.0283 

.0152 

.0067 

.0024 

.030 4 

-.0181 

.0040 

.0116 

.0014 

6 

-.0331 

.0130 

.0080 

.0081 

-.0290 

.0152 

-.0202 

-.0029 

.0050 

.0089 

7 

-.0141 

-.0172 

.0053 

.0025 

-.0119 

-.0148 

-.0108 

-.0089 

.0012 

.0048 

8 

-.0034 

-.0090 

.0034 

.0040 

-.0028 

-.0069 

-.0037 

-.0077 

-.0011 

.0050 

9 

,0045 

-.0098 

.0025 

-.0005 

.0046 

-.0095 

-.0007 

- .0033 

- .0033 

-.0002 

10 

. 0080 

. 0004 

.0062 

.0023 

.0093 

. 0009 

-.0029 

-.0021 

.0008 

.0009 
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NACA 0012 AIRFOIL 

MACH NUMBER = ,30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0499> PITCHING AMPLITUDE * 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


ro 

Lri 


FILE: 98 (SWEEP = 30.0) 





FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

<P> 



H 

CN 


CS 


CL 


CD 

CM 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

2.0580 

.0 

.2067 

.0 2 

.0057 

,0 

.4081 

.0 

.0376 

.0 

1 

. 4665 

21.6 

.0185 

116.6 

.4145 

23.8 

.2815 

8,0 

.0990 

188.7 

2 

,2240 

58,2 

.0958 

83.9 

.2499 

63.3 

.0790 

293.0 

.0384 

106.8 

3 

,0624 

61.6 

.0311 

112. 1 

.0682 

66.3 

.0421 

334,4 

.0240 

126.4 

4 

,0516 

351.9 

.0356 

68.8 

.0527 

4.3 

.0345 

281.0 

,0156 

72.7 

5 

.0283 

355.4 

.0166 

66.2 

.0305 

4.5 

.0185 

282,5 

,0116 

83.3 

6 

.0356 

291.5 

.0114 

44.5 

.0327 

297.7 

.0204 

261.9 

' .0102 

29.5 

7 

.0223 

219.3 

.0059 

64.5 

.0190 

218.9 

.0140 

230.3 

,0050 

13.8 

8 

.0096 

200.7 

.0052 

40.0 

.0074 

202.2 

.0085 

205.9 

.0052 

347.4 

9 

,0108 

155.4 

.0025 

100.6 

.0105 

154.1 

.0034 

192.2 

,0033 

266.2 

10 

.0080 

87.1 

.0066 

69.6 

. 0093 

94.5 

.0036 

234.0 

.0012 

40.8 
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NACA 0012 AIRFOIL 


MACH NUMBER = ,30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 8.00 HZ (K=.0995> PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


to 

O' 

o 


FILE: 100 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

2.0604 

.0000 

.1689 

.0000 

1.9922 

.0000 

.4725 

.0000 

-.0115 

.0000 

.2646 

.5984 

.0443 

.0065 

.2655 

.5348 

.0367 

.3155 

-.0181 

-.1140 

.1033 

. 1238 

.0926 

.0238 

. 1430 

. 1210 

-.1030 

.0279 

.0511 

-.0055 

.0266 

.0831 

.0308 

.0192 

.0359 

.0888 

-.0303 

.0213 

.0264 

.0005 

-.0694 

.0290 

.0162 

.0195 

-.0596 

.0340 

-.0436 

-.0066 

.0114 

.0135 

-.0175 

-.0214 

.0089 

.0123 

-.0140 

-.0140 

-.0174 

-.0232 

.0046 

.0164 

.0004 

-.0182 

.0023 

.0093 

-.0006 

-.0134 

-.0006 

-.0170 

-.0109 

.0078 

.0241 

-.0034 

.0030 

.0040 

.0225 

-.0026 

.0070 

-.0034 

-.0064 

-.0033 

-.0129 

.0253 

.0007 

.0067 

-.0119 

.0252 

-.0049 

.0038 

.0021 

-.0069 

-.0183 

-.0154 

-.0004 

.0039 

-.0172 

-.0130 

-.0074 

-.0095 

.0063 

.0052 

.0086 

-.0075 

-.0019 

.0020 

.0072 

-.0065 

,0059 

-.0048 

- ,0066 

.0000 
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NACA 0012 AIRFOIL 

MACH NUMBER = .30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 8.00 HZ <K=.0995) PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


ro 


FILE: 100 (SWEEP = 30.0) 


H 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P) 


CN 


CS 


CL 


CD 

CM 


c 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0604 

.0 

.1689 

.0 

1.9922 

.0 

.4725 

.0 

.0115 


.6543 

23.9 

.0448 

81.7 

.5971 

26.4 

.3176 

6.6 

.1154 

189 

.1612 

39.8 

.0956 

75,6 

. 1874 

49.8 

. 1067 

285.2 

.0514 

96 

.0872 

17.7 

.0363 

58.1 

.0958 

22.0 

.0370 

305.1 

.0264 

89 

,0752 

292.7 

.0253 

39.8 

.0686 

299.7 

.0441 

261.4 

.0177 

40 

.0277 

219.3 

.0152 

36.0 

.0198 

224.9 

.0290 

216.9 

.0171 

15 

,0182 

178.8 

.0096 

13.7 

.0134 

182.5 

.0170 

181.9 

.0134 

305 

.0243 

98.2 

.0050 

36,7 

.0226 

96.7 

.0078 

116.4 

.0072 

242 

,0284 

333.0 

.0067 

5.9 

.0278 

334.8 

.0062 

307.7 

.0072 

163 

.0239 

230.0 

.0039 

354.7 

.0215 

232.9 

.0121 

218.0 

.0081 

50 

.0114 

131.2 

.0027 

316.6 

.0097 

132.2 

.0076 

129.1 

,0066 

270 
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NACA 0012 AIRFOIL 


MACH NUMBER = .30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.1239> PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


to 

O' 

to 


FILE: 101 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

2.0623 

.0000 

.1668 

.0000 

1.9901 

.0000 

.4933 

.0000 

-.0548 

.0000 

.3688 

.6564 

.0763 

.0143 

.3742 

.5914 

.0398 

.3287 

-.0143 

-.1243 

.0666 

.1675 

.0797 

.0455 

. 1051 

. 1672 

-.1002 

.0364 

.0579 

.0050 

-.0341 

.1008 

.0227 

.0267 

-.0229 

.1073 

-.0482 

.0182 

.0295 

.0082 

-.0782 

-.0308 

.0078 

. 0183 

-.0696 

-.0218 

-.0423 

-.0279 

.0034 

.0217 

.0045 

-.0362 

.0047 

.0111 

,0046 

-.0278 

-.0036 

-.0304 

-.0087 

.0158 

.0349 

-.0132 

,0034 

.0082 

.0322 

-.0098 

.0112 

-.0122 

-.0126 

-.0053 

.0005 

.0354 

-.0007 

.0097 

-.0007 

.0356 

.0021 

.0043 

.0038 

-.0056 

-.0194 

.0014 

-.0027 

. 0037 

-.0185 

.0019 

-.0068 

-.0015 

.0025 

.0006 

-.0231 

-.0163 

-.0032 

. 0030 

-.0226 

- . 0138 

-.0055 

-.0107 

.0027 

.0057 

.0215 

-.0283 

-.0006 

-.0001 

.0196 

-.0263 

.0087 

-.0110 

-.0070 

.0018 
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NACA 0012 AIRFOIL 

HACH NUMBER = .30 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.123?> PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


KJ 

O' 

W 


FILE: 101 (SWEEP = 30.0) 





FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

<P) 



H 

CN 


CS 


CL 


CD 

CH 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

2.0623 

.0 

. 1668 

.0 1 

.9901 

.0 

.4933 

.0 

.0548 

.0 

1 

.7529 

29.3 

.0776 

79.4 

.6998 

32.3 

.3311 

6.9 

.1251 

186.6 

2 

.1803 

21.7 

.0918 

60.3 

. 1975 

32.1 

.1066 

290.0 

,0581 

85.1 

3 

. 1064 

341.3 

.0351 

40.4 

.1097 

348.0 

.0515 

290.7 

.0306 

74,4 

4 

.0841 

248.5 

.0199 

23.2 

.0729 

252.6 

.0507 

236.6 

.0220 

8.9 

5 

.0365 

172.9 

.0121 

22.9 

.0282 

170.6 

.0306 

186.8 

.0181 

331.1 

6 

.0374 

110.8 

. 0088 

22.7 

.0336 

107.0 

.0166 

137.5 

,0137 

247.3 

7 

.0354 

.9 

.0098 

355.7 

.0356 

358.9 

.0048 

25.6 

,0068 

146.3 

8 

.0194 

274.3 

, 0046 

324.0 

.0186 

275.8 

.0070 

257.9 

.0026 

75.8 

9 

.0283 

234.9 

.0044 

313.0 

.0265 

238.5 

.0120 

207.0 

,0063 

25.1 

10 

.0356 

142.8 

,0006 

264.4 

.0328 

143.3 

,0140 

141.5 

,0073 

284.6 
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TABLE 9 

(Notes 1 and 2) 


INTEGRATED LOADS: M c =0.40, cx=8 deg 


•"I 

a 

M 

^c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 


1 ° 

.037 

32 

266-267 


1 0 

.075 

34 

268-269 


0 

.093 

36 

270-271 

^"1 

| 9 

.037 

38 

272-273 


9 

.075 

40 

274-275 


9 

.093 

42 

276-277 


12 

.037 

44 

278-279 


12 

.075 

46 

280-281 


12 

.093 

48 

282-283 


15 

.037 

50 

284-285 


15 

.075 

52 

286-287 


15 

.093 

54 

288-289 


Notes: 

1 . The unswept and swept counterparts are on the same page with the A,B and 
C,P coefficients appearing on opposite pages. 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via the page numbers. 

3. Nominal values 

4. Pages here refer to the Cjj loops of Ref. 2. To obtain corresponding 
C c » c l> c d and C M P a 8 in 8 use: 

PAGE C c = PAGE C N + 50; PAGE C L = PAGE C N + 100 

PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If C N is on page 8 of Ref. 2, then C c is on page 58, C L is on page 

108, and so on. 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0378> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 22 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

.0735 

.0000 

.0997 

.0000 

,0725 

.0000 

.0506 

.0000 

-.0057 

.0000 


1 

-.0901 

1.0570 

.0017 

-.0051 

-.0911 

1.0605 

.0000 

.0086 

-.0124 

.0451 


2 

.0226 

.0170 

-.0622 

-.0165 

.0229 

.0170 

-.0117 

.0109 

,0037 

.0018 


3 

-.0078 

-.0001 

-.0008 

-.0014 

- . 0068 

-.0019 

-.0013 

.0045 

.0012 

-.0023 


4 

-.0044 

.0004 

.0007 

-.0005 

-.0042 

.0004 

-.0023 

-.0008 

.0000 

.0000 

to 

5 

,0017 

.0004 

-.0002 

-.0002 

.0018 

.0005 

.0002 

-.0002 

-.0001 

.0001 

CTn 

6 

-.0006 

-.0009 

-.0002 

.0001 

-.0006 

-.0009 

.0005 

.0004 

.0000 

-.0002 


7 

.0001 

-.0011 

.0001 

-.0001 

.0001 

-.0011 

. 0000 

-.0003 

-.0002 

.0000 


8 

.0003 

-.0002 

-.0000 

.0001 

.0003 

-.0002 

.0004 

-.0002 

-.0000 

.0001 


9 

-.0005 

.0001 

.0001 

.0001 

-.0005 

.0001 

-.0002 

.0007 

-.0001 

-.0000 


10 

.0000 

-.0003 

.0002 

,0003 

.0001 

-.0003 

-.0004 

-.0003 

-.0001 

.0000 


FILEJ 47 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

.1030 

.0000 

.0773 

.0000 

. 1061 

.0000 

.0555 

.0000 

.0089 

.0000 

1 

-.0589 

.9418 

.0001 

,0261 

-.0596 

.9441 

.0010 

-.0182 

-.0124 

.0261 

2 

.0048 

.0100 

-.0545 

-.0117 

.0031 

.0100 

-.0116 

.0077 

-.0000 

.0008 

3 

-.0041 

.0012 

-.0008 

-.0013 

-.0035 

-.0003 

,0001 

.0025 

.0011 

-.0022 

4 

-.0017 

.0036 

.0005 

-.0002 

-.0016 

.0036 

-.0010 

-.0001 

-.0000 

-.0002 

5 

.0029 

-.0016 

.0001 

.0000 

.0029 

-.0015 

-.0006 

-.0004 

.0001 

-.0001 

6 

.0008 

,0001 

.0001 

,0003 

.0008 

.0002 

.0003 

-.0001 

.0000 

.0000 

7 

-.0011 

-.0007 

. 0000 

-.0001 

-.0012 

-.0007 

-.0001 

.0001 

,0003 

,0001 

8 

.0008 

-.0009 

.0002 

-.0001 

.0008 

-.0009 

-.0003 

.0000 

.0001 

.0001 

9 

.0005 

.0005 

.0000 

.0000 

. 0005 

.0005 

.0000 

-.0000 

-.0001 

-.0000 

10 

.0006 

.0003 

.0000 

.0002 

.0006 

.0003 

.0001 

-.0001 

- .0001 

.0001 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ (K=.0378> PITCHING AMPLITUDE = 8.0 DEG 

FILE? 22 (SWEEP = .0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.0735 

.0 

.0997 

.0 

.0725 

.0 

.0506 

.0 

.0057 

.0 

1.0609 

355.1 

.0054 

161 .7 

1.0644 

355. 1 

.0086 

.2 

.0468 

344.6 

.0283 

53.1 

.0644 

255.1 

.0285 

53.3 

.0160 

313.1 

.0041 

64,3 

.0078 

269.5 

.0016 

207.9 

.0071 

254 . 1 

.0047 

344.1 

.0026 

152.4 

.0044 

275.2 

.0008 

127.5 

.0042 

275.5 

.0024 

249.8 

.0000 

65.3 

.0018 

78.1 

.0002 

221.8 

.0018 

75.3 

.0003 

144.8 

.0001 

329.3 

.0011 

215.4 

.0002 

307.3 

♦ 0011 

214.9 

.0006 

48.3 

.0002 

168.6 

.0011 

171.9 

.0001 

117.1 

.0011 

172.0 

.0003 

173.9 

.0002 

284.2 

. 0004 

130.9 

.0001 

341.6 

.0004 

132.6 

.0005 

116.9 

.0001 

353.1 

.0005 

285.6 

.0001 

37.8 

.0005 

281.9 

.0007 

341.4 

.0001 

253.0 

.0004 

173.7 

.0003 

35.2 

.0003 

170.0 

.0005 

238.8 

.0001 

273.4 


FILE! 47 (SWEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 


CL 


CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1030 

.0 

.0773 

.0 

.1061 

.0 

.0555 

.0 

.0089 

.0 

9436 

356 • 4 

.0261 

. 1 

.9459 

356.4 

.0182 

176.9 

.0289 

334.6 

0111 

25.4 

.0558 

257.9 

.0105 

17.0 

.0139 

303.8 

.0008 

359.8 

0043 

286.2 

.0015 

211.4 

.0035 

264.3 

.0025 

1 .6 

,0024 

152.3 

0040 

334,6 

.0005 

110.5 

,0039 

335.9 

.0010 

265.8 

.0002 

188.7 

0033 

118,5 

.0001 

83.4 

.0033 

117.6 

.0008 

235.5 

,0001 

131 .3 

0009 

80.8 

.0003 

17.4 

.0008 

79.3 

.0004 

106.7 

, 0000 

24.4 

0013 

238.2 

.0001 

169,5 

.0014 

238.0 

.0001 

318.4 

.0003 

80,6 

0012 

137.9 

.0002 

122.5 

.0012 

137.6 

.0003 

270.2 

. 0002 

30.7 

0007 

43.4 

.0000 

37.4 

.0007 

43.5 

,0000 

93.2 

. 0001 

230.3 

0007 

61.9 

. 0002 

13.0 

,0007 

61,9 

,0001 

139,6 

,0001 

328.6 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY - 8.00 HZ <K=.0756> PITCHING AMPLITUDE = 8.0 DEG 

FILE.’ 23 (SWEEP = .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.0377 

.0000 

.0963 

.0000 

.036? 

.0000 

.0510 

.0000 

-.0061 

.0000 

-.1631 

1.0428 

.0003 

-.0046 

-.1647 

1.0458 

.0005 

. 0060 

-.024? 

.0447 

.0187 

.0112 

-.0578 

-.0268 

.0190 

.0111 

-.0151 

.0168 

.0034 

.0019 

-.0136 

-.0072 

.0011 

-.0004 

-.0121 

-.008? 

-.0020 

.0029 

.0012 

-.0022 

-.0062 

-.0008 

.0018 

-.0006 

-.0061 

- .0008 

-.0029 

-.0017 

-.0007 

-.0001 

.0015 

-.0011 

.0005 

.0001 

.0015 

-.0009 

-.0003 

-.0005 

-.0003 

.0002 

-.0005 

-.0001 

.0001 

.0003 

-.0005 

-.0001 

.0004 

.0002 

-.0007 

-.0000 

.0003 

-.0004 

.0003 

.0001 

.0003 

-.0004 

-.0004 

- .0007 

-.0008 

.0001 

.0026 

.0011 

-.0005 

.0002 

.0026 

.0011 

.0008 

-.0004 

-.0002 

,0000 

.0017 

-.0003 

-.0003 

.0000 

.0016 

-.0004 

.0003 

.0006 

-.0003 

-.0003 

.001? 

.0005 

-.0002 

.0001 

.0019 

.0004 

.0001 

.0001 

-.0004 

-.0002 


FILE: 4? (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
CN CS CL CD CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

,1334 

.0000 

.0812 

.0000 

.1366 

.0000 

.0535 

.0000 

.0009 

.0000 

-.1116 

.9468 

-.0032 

.0271 

-.1128 

.9492 

.0037 

-.0176 

-.0246 

.0257 

.0007 

.0050 

-.0539 

-.0214 

-.0009 

.0047 

-.0131 

.0142 

-.0004 

.0006 

-.0090 

.0018 

.0004 

-.0012 

-.0078 

.0003 

-.0006 

.0015 

.0017 

-.0019 

-.0045 

.0015 

.0005 

-.0010 

-.0044 

.0015 

-.0012 

-.0001 

.0001 

-.0002 

.0031 

-.0001 

.0002 

-.0002 

.0032 

.0000 

-.0003 

-.0002 

.0005 

.0008 

,0005 

.0018 

-.0006 

.0006 

.0005 

.0018 

.0010 

-.0003 

-.0005 

-.0000 

-.0004 

.0006 

-.0000 

-.0001 

-.0004 

.0005 

-.0001 

.0002 

.0001 

-.0001 

-.0013 

.0007 

.0001 

-.0000 

-.0013 

.0007 

-.0004 

.0002 

.0002 

-.0001 

.0003 

.0001 

.0001 

-.0000 

.0003 

.0001 

-.0002 

-.0002 

-.0002 

.0000 

.0000 

-.0001 

-.0001 

-.0000 

.0000 

-.0001 

.0003 

-.0000 

-.0001 

.0002 
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NACA 0012 AIRFOIL 

HACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 8.00 HZ (K=.0756) PITCHING AMPLITUDE = 8.0 DEG 


FILE: 23 (SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.0377 

.0 

.0963 

.0 

.0369 

.0 

.0510 

.0 

.0061 

.0 

1.0555 

351 . 1 

.0046 

176.7 

1.0587 

351.1 

.0060 

4,7 

.0512 

330.9 

.0218 

59.0 

.0637 

245.1 

.0220 

59.7 

.0226 

318.2 

.0039 

61.2 

.0154 

242.1 

.0011 

110.0 

. 0150 

233.7 

.0035 

325.1 

.0026 

150.8 

. 0063 

262.4 

.0019 

107.2 

.0061 

262.8 

.0034 

238.9 

.0007 

265.1 

.0018 

126.4 

.0005 

83.9 

.0018 

121.9 

.0006 

212.1 

.0003 

304.8 

.0006 

255.8 

.0003 

10.5 

.0006 

257.6 

.0004 

58.1 

.0007 

266.4 

.0005 

149.5 

.0003 

67.9 

.0005 

148.0 

.0008 

205.5 

.0008 

276.7 

.0028 

67 . 1 

.0005 

291.0 

.0028 

66.2 

.0009 

118.5 

.0002 

270.1 

.0017 

101.9 

.0003 

274.9 

,0017 

103.2 

.0007 

24,6 

.0004 

224.3 

.0020 

76.8 

.0003 

299.6 

,0020 

77.3 

.0002 

23.8 

.0004 

246.6 


FILE? 49 (SWEEP = 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1334 

.0 

.0812 

.0 

.1366 

.0 

.0535 

.0 

.0009 


9534 

353 . 3 

.0273 

353.3 

.9559 

353.2 

.0180 

168.3 

.0355 

316 

0051 

8.4 

.0580 

248.4 

.0048 

348.8 

.0193 

317.4 

,0007 

330 

0092 

281.2 

.0013 

162.3 

,0078 

272.1 

.0016 

338.8 

.0026 

138 

0047 

288,5 

.0012 

153.4 

.0046 

289.0 

.0012 

263.4 

.0002 

142 

0031 

91,6 

.0003 

132.5 

.0032 

89.6 

.0003 

232.2 

.0010 

32 

0019 

14.4 

.0008 

317.0 

.0019 

14.3 

.0010 

106.8 

.0005 

269 

0007 

325.6 

.0001 

194.6 

.0007 

319.5 

.0003 

348,2 

. 0001 

127 

0014 

297.3 

.0001 

97,7 

.0014 

297.3 

.0004 

291.5 

.0003 

114 

0003 

70.6 

.0001 

91.6 

.0003 

67.2 

.0003 

234.4 

.0002 

276 

0001 

166.7 

. 0001 

240.7 

.0001 

167.4 

.0003 

92. 1 

,0002 

336 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.0941> PITCHING AMPLITUDE = 8.0 DEB 

FILE? 24 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B> COEFFICIENTS 


CN 

CS 


CL 

CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.0907 

,0000 

.0922 

.0000 

.0895 

.0000 

.0546 

.0000 

-.0105 

.0000 

-.1873 

1.0366 

.0006 - 

.0055 

-.1892 

1.0392 

.0000 

.0128 

-.0313 

.0446 

.0175 

.0139 

-.0560 - 

.0327 

.0179 

.0137 

-.0160 

.0205 

.0034 

,0022 

-.0090 

-.0041 

.0008 - 

.0007 

- . 0072 

-.0056 

-.0017 

.0029 

.0016 - 

.0019 

-.0045 

.0015 

.0011 - 

.0010 

-.0044 

.0015 

-.0025 - 

.0013 

-.0004 - 

.0003 

.0045 

,0004 

.0004 - 

.0001 

.0047 

.0004 

-.0012 

.0001 

.0003 

.0007 

-.0067 

-.0052 

.0013 

.0021 

-.0067 

-.0052 

-.0011 - 

.0011 

-.0028 - 

.0024 

-.0000 

.0012 

-.0000 - 

.0003 

-.0002 

.0013 

.0006 - 

.0002 

-.0003 

.0002 

-.0000 

.0003 

-.0001 - 

.0002 

-.0000 

.0003 

.0003 - 

.0001 

-.0001 - 

.0001 

.0001 

-.0003 

.0001 

. 0000 

.0001 

-.0003 

-.0003 

. 0003 

.0000 - 

.0001 

-.0000 

.0003 

-.0001 

.0001 

-.0000 

.0003 

-.0002 

.0002 

-.0002 

.0000 


FILE.* 69 (SWEEP = 30.0) 




FOURIER COSINE (A) 

AND SINE (B) 

COEFFICIENTS 



CN 


CS 

CL 


CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.1063 

.0000 

.0831 

.0000 

.1098 

.0000 

.0547 

.0000 

.0020 

.0000 

-.1313 

.9664 

-.0042 

.0283 

-.1330 

.9689 

.0037 - 

.0207 

-.0319 

.0260 

-.0023 

.0082 

-.0558 -.0265 

-.0041 

.0080 

-.0126 

.0185 

-.0007 

.0006 

-.0155 

.0002 

-.0001 -.0016 

-.0139 - 

.0015 

.0008 

.0017 

.0021 - 

.0024 

-.0050 - 

.0005 

,0016 -.0014 

-.0049 - 

,0006 

-.0020 - 

.0002 

-.0002 - 

.0004 

.0021 

.0032 

.0009 -.0003 

.0022 

,0034 

-.0003 - 

.0005 

-.0000 

.0007 

.0013 

.0024 

-.0008 -.0003 

,0013 

.0024 

.0011 

.0002 

-.0002 

.0002 

.0012 

.0001 

-.0002 -.0003 

.0012 

,0000 

-.0006 

.0003 

-.0000 

.0001 

.0002 - 

.0002 

.0001 

.0000 

,0002 - 

.0002 

-.0006 

.0002 

.0000 

.0002 

,0005 - 

.0009 

.0001 

.0001 

,0006 - 

.0008 

.0001 

.0001 

-.0001 

.0003 

-.0006 

.0005 

-.0001 -.0000 

-.0006 

. 0005 

.0004 - 

,0000 

-.0000 - 

.0000 


I ) ? 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY =10.00 HZ <K=.0941> PITCHING AMPLITUDE = 8.0 DEG 

FILE.* 24 (SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.0907 

.0 

.0922 

.0 

.0895 

.0 

.0546 

.0 

.0105 

.0 

1.0533 

349.8 

.0055 

173.8 

1.0563 

349.7 

.0128 

. 1 

.0545 

325,0 

.0223 

51.5 

.0649 

239.7 

.0226 

52.5 

.0260 

322.0 

.0040 

57.5 

.0099 

245 . 5 

.0011 

130.7 

.0091 

231.8 

.0034 

329.1 

.0024 

140.5 

.0047 

288.1 

.0015 

133.1 

.0046 

289.1 

.0028 

242.5 

' .0005 

233.4 

.0045 

85.4 

. 0004 

102.4 

.0047 

85.2 

.0012 

276.9 

.0008 

18.9 

.0085 

232.0 

.0025 

31.8 

.0084 

232.3 

.0015 

223.8 

.0037 

229.4 

.0012 

359 . 6 

.0003 

180.8 

.0013 

353.1 

.0006 

107.2 

.0004 

300.5 

. 0003 

354 • 7 

.0002 

213.0 

.0003 

354.5 

.0003 

109.5 

.0001 

214,9 

.0003 

169,2 

.0001 

81 . 1 

.0003 

168.9 

.0004 

314.4 

.0001 

160.7 

. 0003 

351 • 4 

.0002 

320.8 

. 0003 

352.4 

.0002 

313.2 

.0002 

284.7 


FILE! 69 (SWEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

C 

P 

c 

P 

C 

P 

C 

P 

.1063 

.0 

.0831 

.0 

.1098 

.0 

.0547 

. 0 

♦ 9753 

352.3 

.0286 

351.6 

.9780 

352.2 

.0210 

169.8 

.0085 

344.3 

.0618 

244,5 

.0090 

332.6 

. 0224 

325.6 

.0155 

270.6 

.0016 

182.6 

.0140 

263.9 

.0018 

24 . 7 

, 0050 

264.2 

.0021 

131.8 

.0050 

263.6 

.0020 

264 , 1 

,0039 

33.5 

.0009 

107.2 

.0041 

32.7 

.0006 

209.5 

,0027 

28.1 

.0009 

247.9 

.0027 

27.6 

.0011 

80.9 

.0012 

84.7 

.0003 

211.1 

.0012 

88.5 

.0006 

298,2 

.0003 

127.8 

.0001 

83.5 

.0003 

124.9 

.0006 

291 , 5 

.0010 

147*3 

. 0002 

27.3 

.0010 

145.8 

.0002 

37.2 

,0008 

309.5 

.0001 

268.0 

.0008 

309.2 

, 0004 

91.4 


CM 

C P 


.0020 

.0 

.0411 

309.1 

,0009 

309.7 

.0032 

139.5 

.0004 

202.9 

.0007 

356.3 

.0003 

304.4 

.0001 

351,2 

.0002 

.9 

.0003 

347,7 

.0001 

231 . 1 



NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0374> PITCHING AMPLITUDE = 8.0 DEB 


FILES 4 (SWEEP = .0) 

FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.5225 

.0000 

.1140 

.0000 

1.5073 

.0000 

.1940 

.0000 

-.0315 

.0000 

1 

.0630 

.4949 

.0102 

.0187 

.0640 

.4777 

.0087 

.1472 

-.0032 

-.0452 

2 

.2194 

. 1236 

.0632 

.0247 

.2339 

.1256 

-.0589 

-.0005 

.0399 

.0096 

3 

.0146 

.0191 

-.0008 

.0156 

.0148 

.0229 

-.0015 

. 0026 

.0007 

.0006 

4 

.0133 

.0663 

.0213 

.0210 

.0169 

.0690 

-.0206 

-.0071 

.0150 

.0091 

5 

-.0293 

.0056 

-.0090 

.0118 

-.0306 

.0086 

.0008 

-.0098 

-.0054 

.0079 

6 

-.0049 

.0157 

.0025 

.0087 

- .0047 

.0170 

-.0043 

-.0058 

.0031 

.0037 

7 

-.0309 

-.0098 

-.0117 

.0057 

-.0327 

-.0083 

.0041 

-.0076 

-.0067 

.0064 

8 

.0056 

-.0138 

-.0035 

-.0034 

.0043 

-.0143 

.0043 

-.0014 

-.0043 

-.0021 

9 

-.0013 

-.0068 

-.0028 

-.0024 

-.0018 

-.0075 

.0033 

.0015 

-.0024 

-.0017 

10 

.0126 

-.0068 

.0022 

-.0023 

.0130 

-.0072 

-.0003 

.0007 

-.0003 

-.0020 


FILES 58 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 


CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.5969 

.0000 

. 1513 

.0000 

1.5878 

.0000 

.2041 

.0000 

.0131 

.0000 

1 

.0144 

.7147 

-.0025 

.0731 

.0140 

.7019 

.0105 

. 1442 

-.0079 - 

.0336 

2 

.1148 

.0742 

.0619 

.0152 

.1313 

.0753 

-.0888 - 

.0002 

.0383 

.0063 

3 

-.0195 

.0298 

-.0091 

.0359 

-.0203 

,0389 

.0011 - 

.0207 

-.0039 

.0160 

4 

.0001 

.0082 

,0090 

.0080 

.0009 

.0096 

-.0114 - 

.0068 

.0024 

.0024 

5 

-.0111 

.0013 

-.0096 

.0159 

-.0130 

.0050 

.0065 - 

.0158 

-.0048 

.0071 

6 

.0027 - 

.0032 

-.0051 - 

.0025 

.0008 - 

.0038 

.0055 

.0010 

-.0038 - 

.0030 

7 

-.0018 

.0025 

-.0033 

.0029 

-.0025 

.0028 

.0033 - 

.0024 

.0006 - 

.0008 

8 

.0034 - 

.0011 

-.0025 - 

.0028 

.0028 - 

.0017 

.0029 

.0025 

-.0000 - 

.0003 

9 

.0007 

.0054 

-.0004 

.0008 

.0006 

.0054 

.0006 

.0004 

,0001 

.0005 

10 

— ♦ 0035 

.0002 

-.0025 - 

.0028 

-.0039 - 

. 0005 

.0015 

.0031 

-.0009 - 

.0006 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 4.00 HZ (K=.0374) PITCHING AMPLITUDE = 8.0 DEG 

FILE? 4 (SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES <P> 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.5225 

.0 

.1140 

.0 

1.5073 

.0 

. 1940 

.0 

.0315 

.0 

.4989 

7.3 

.0213 

28.6 

.4820 

7.6 

.1475 

3.4 

,0453 

184.0 

.2518 

60.6 

.0679 

68.7 

.2655 

61.8 

.0589 

269.6 

.0411 

76.5 

.0241 

37.3 

.0156 

356.9 

.0273 

32.9 

.0030 

330.5 

.0009 

49.9 

.0676 

11.3 

.0299 

45.5 

.0710 

13.8 

.0218 

250.9 

.0175 

58.9 

.0298 

280.8 

.0148 

322.7 

.0317 

285.7 

.0099 

175.2 

.0096 

325,7 

.0164 

342.7 

.0091 

15.8 

.0176 

344.6 

.0072 

216.6 

.0048 

40.0 

.0324 

252.4 

.0130 

296.0 

.0337 

255.8 

.0087 

151.5 

.0093 

313.7 

.0149 

158.1 

.0049 

225.4 

.0149 

163.3 

.0045 

107,9 

.0048 

244.1 

.0069 

190.4 

.0037 

229.8 

.0077 

193.6 

.0036 

65.7 

.0029 

235,2 

.0143 

118.3 

.0032 

136.2 

.0149 

118.9 

.0007 

331.9 

.0020 

189.9 


FILE? 58 (SWEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.5969 

.0 

.1513 

.0 

1,5878 

.0 

.2041 

.0 

.0131 


.7149 

1.2 

.0732 

358.1 

.7020 

1.1 

.1445 

4.2 

.0345 

193 

, 1 367 

57 . 1 

,0638 

76.2 

.1514 

60.2 

.0888 

269.9 

.0388 

80 

. 0355 

326.8 

,0370 

345.8 

.0439 

332.4 

.0208 

176.8 

.0164 

346 

.0082 

• 6 > 

,0120 

48.5 

.0096 

5.3 

.0132 

239,1 

.0034 

45 

.0111 

276,8 

,0185 

329.0 

,0139 

291.1 

.0171 

157.5 

.0086 

326 

.0042 

140.7 

.0057 

244.1 

.0039 

167.6 

.0056 

80.1 

.0048 

231 

.0031 

324.0 

.0044 

311.2 

.0037 

318.2 

.0041 

125.9 

.0010 

143 

,0036 

107.8 

.0037 

221.2 

.0033 

121.5 

.0038 

50.0 

. 0003 

190 

♦ 0054 

7,0 

.0009 

334.4 

.0054 

6.1 

.0007 

57.0 

.0005 

6 

.0035 

272.9 

.0037 

221 . 1 

.0040 

262.1 

.0034 

25.6 

.0011 

237 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=.0742) PITCHING AMPLITUDE = 8.0 DEG 


FILE? 5 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

1.4584 

.0000 

.1118 

.0000 

1,4448 

.0000 

♦ 1945 

.0000 

-.0326 

.0000 


1 

. 1210 

.5626 

.0085 

.0357 

.1201 

.5478 

.0230 

. 1396 

-.0173 

-.0398 


2 

. 1568 

.1811 

.0517 

.0233 

.1702 

. 1805 

-.0592 

.0154 

.0416 

.0026 


3 

-.0128 

,0556 

.0045 

.0284 

-.0099 

. 0615 

-.0165 

-.0044 

.0099 

.0082 


4 

-.0563 

.0436 

-.0007 

.0252 

-.0557 

.0483 

-.0141 

-.0168 

.0051 

.0179 


5 

-.0271 

-.0260 

-.0120 

.0061 

-.0294 

-.0236 

.0031 

-.0133 

-.0091 

.0062 

ro 

6 

-.0045 

-.0189 

-.0074 

.0027 

-.0064 

-.0180 

.0066 

-.0086 

-.0061 

.0042 


7 

.0196 

-.0150 

-.0054 

-.0044 

.0177 

-.0157 

.0102 

.0002 

-.0081 

-.0050 


8 

.0150 

.0113 

.0010 

-.0018 

.0147 

.0103 

.0035 

.0048 

.0005 

-.0055 


9 

-.0037 

.0104 

.0002 

-.0010 

-.0034 

.0096 

-.0010 

.0049 

.0028 

-.0031 


10 

-.0042 

.0041 

.0011 

.0003 

-.0035 

.0039 

-.0034 

.0008 

.0029 

.0002 


FILE? 60 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 

H CN CS CL CD 

AB AB AB AB 

0 1.5434 .0000 .1457 .0000 1.5338 .0000 .2054 ,0000 

1 .0315 .7534 -.0037 .0765 .0308 .7402 .0179 .1463 

2 .0628 .1308 .0572 .0288 .0802 .1333 -.0975 -.0011 

3 . -.0569 .0057 -.0215 .0395 -.0593 .0171 .0019 -.0328 

4 .0086 -.0065 -.0014 .0056 .0063 -.0052 .0017 -.0108 

5 .0025 .0065 -.0107 .0070 -.0001 .0076 .0115 -.0056 

6 -.0082 .0050 -.0034 -.0033 -.0089 .0038 .0010 .0042 

7 -.0016 -.0106 -.0029 .0009 -.0021 -.0102 .0026 -.0038 

8 .0087 ,0021 -.0023 -.0039 .0078 .0011 .0047 .0042 

9 -.0010 .0064 .0021 -.0018 -.0004 .0056 -.0024 .0035 

10 -.0045 -.0004 .0005 -.0000 -.0041 -.0003 -.0019 -.0002 


CM 

A B 

.0201 .0000 
-.0138 -.0416 
.0435 .0135 

-.0094 .0201 

-.0055 .0025 

-.0065 -.0015 
.0032 -.0037 
-.0004 ,0035 

-.0018 -.0018 
.0008 -,0007 
.0007 -.0002 




O'0C0'>j>uijfcUrj>-i© x O'QCONiO'CnJkuiMt— o 


i 

L 


J [ 


NACA 0012 AIRFOIL 

HACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=.0742> PITCHING AMPLITUDE = 8.0 DEG 





file: 5 

(SWEEP 

= • 

0) 






FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

<P> 



CN 

CS 

CL 


CD 

CM 

C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

1.4584 

.0 

.1118 

.0 1 

.4448 

.0 

. 1945 

.0 

.0326 

* 

.5755 

12.1 

.0367 

13.3 

.5608 

12.4 

.1415 

9.4 

.0434 

203. 

.2395 

40.9 

.0567 

65.7 

.2481 

43.3 

.0611 

284.6 

.0417 

86. 

.0571 

347.1 

.0287 

9.0 

.0623 

350.9 

.0171 

255.1 

.0128 

50. 

.0712 

307.8 

.0252 

358.4 

.0737 

310.9 

.0220 

219.9 

.0186 

15. 

.0375 

226.2 

.0134 

296,9 

.0376 

231.2 

.0136 

166.8 

.0110 

304. 

.0194 

193.3 

.0079 

289.7 

.0191 

199.6 

.0108 

142.7 

.0074 

304. 

.0246 

127.5 

.0070 

230.5 

.0237 

131.5 

.0102 

88.8 

.0095 

238. 

.0188 

52.9 

.0020 

151.6 

.0179 

55.0 

.0060 

35.9 

.0056 

175. 

.0110 

340 » 6 

.0010 

169.2 

.0102 

340,6 

.0050 

348.3 

.0042 

138. 

♦ 00 58 

314*3 

.0011 

73.9 

,0053 

318.5 

. 0035 

283.7 

.0029 

86. 





FILE! 60 

(SWEEP 

= 30. 

0) 






FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 

CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.5434 

.0 

.1457 

.0 1 

.5338 

.0 

.2054 

.0 

.0201 

• 

. 7540 

2 . 4 

.0766 

357.2 

.7409 

2.4 

.1474 

7.0 

.0439 

198, 

« 1451 

25.7 

.0641 

63.3 

.1555 

31.0 

.0975 

269.3 

.0456 

72. 

,0572 

275 , 8 

.0450 

331 . 4 

.0617 

286.1 

.0328 

176.7 

.0222 

335. 

,0108 

126.9 

.0057 

345.6 

.0082 

129.5 

.0110 

170.9 

.0060 

294 . 

. 0070 

21 . 1 

.0128 

303,2 

.0076 

359.0 

.0128 

115.7 

.0067 

256 » 

,0096 

301 . 5 

.0048 

225.3 

.0097 

293.4 

. 0043 

14.0 

. 0049 

139. 

.0107 

188,7 

. 0030 

286.9 

.0104 

191 .5 

.0045 

145.6 

.0036 

353 . 

,0089 

76,7 

.0045 

210.0 

.0079 

82.3 

.0063 

48.2 

. 0025 

225 , 

.0064 

350.7 

.0028 

129.7 

.0056 

356.2 • 

,0043 

325.6 

.0010 

1 30 ! 

« 0045 

265.2 

.0005 

90.7 

.0041 

266.3 

.0019 

264.7 

.0007 

104. 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY =10.00 HZ <K=.0929> PITCHING AMPLITUDE = 8.0 DEG 


FILE; 6 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 


CL 


CD 

CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1,4872 

.0000 

.1088 

.0000 

1.4704 

.0000 

.2141 

.0000 

-.0230 

.0000 

1 

.1563 

.6325 

.0164 

,0345 

. 1564 

.6150 

.0224 

. 1584 

-.0198 - 

.0429 

2 

. 1022 

.2001 

.0493 

.0331 

.1176 

.2011 

-.0696 

.0130 

.0466 

.0063 

3 

-.0362 

.0529 

-.0042 

.0336 

-.0346 

. 0605 

-.0147 

-.0124 

.0053 

.0137 

4 

-.0694 

.0195 

-.0077 

.0208 

-.0700 

.0240 

-.0109 

-.0193 

.0019 

.0159 

5 

-.0084 - 

.0476 

-.0147 

.0028 

-.0119 - 

.0457 

.0107 

-.0158 

-.0127 

.0089 

6 

.0118 - 

.0192 

-.0033 - 

.0025 

.0101 - 

.0199 

.0080 

-.0017 

-.0121 - 

.0075 

7 

.0157 

.0034 

-.0015 - 

.0023 

.0149 

.0027 

.0058 

.0026 

-.0017 - 

.0071 

8 

.0106 

.0156 

.0016 - 

.0021 

.0108 

.0146 

.0008 

.0060 

.0032 - 

.0052 

9 

-.0122 

.0109 

.0009 

.0020 

-.0115 

.0109 

-.0039 

. 0021 

.0071 

.0010 

10 

-.0128 - 

.0063 

-.0023 

.0004 

-.0127 - 

.0060 

-.0021 

-.0021 

.0005 

.0055 


FILE; 61 (SWEEP = 30,0) 

FOURIER COSINE <A> AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.5458 

.0000 

.1410 

.0000 

1.5344 

.0000 

.2152 

.0000 

.0027 

.0000 

1 

.0493 

.7841 

-.0002 

.0762 

.0493 

.7700 

.0182 

. 1544 

-.0183 

-.0432 

2 

.0255 

. 1460 

.0505 

.0363 

.0427 

. 1497 

-.0999 

-.0045 

.0447 

.0152 

3 

-.0647 

-.0137 

-.0262 

.0360 

-.0679 

-.0024 

.0042 

-.0344 

-.0098 

.0210 

4 

.0063 

-.0081 

-.0054 

,0060 

.0030 

-.0069 

.0065 

-.0121 

-.0098 

.0021 

5 

.0051 

.0120 

-.0125 

.0024 

.0023 

.0118 

.0127 

-.0000 

-.0058 

-.0061 

6 

-.0124 

-.0019 

-.0015 

-.0037 

-.0124 

-.0029 

-.0015 

.0021 

.0047 

-.0001 

7 

.0073 

-.0061 

-.0038 

.0008 

.0063 

-.0058 

.0061 

-.0026 

-.0024 

.0015 

8 

• .0006 

.0071 

-.0007 

-.0045 

.0004 

.0057 

.0010 

.0065 

.0004 

-.0011 

9 

-.0046 

-.0021 

.0013 

- .0007 

-.0040 

- .0023 

-.0026 

-.0000 

-.0002 

.0002 

10 

.0039 

-.0009 

.0018 

-.0016 

.0042 

-.0012 

-.0006 

.0012 

.0006 

-.0007 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.0929> PITCHING AMPLITUDE = 8.0 DEG 

FILE? 6 < SWEEP = .0) 

FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

CS 


CL 



CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.4872 

.0 

. 1088 

.0 

1.4704 

.0 

.2141 

.0 

.0230 

.0 

.6516 

13.9 

.0382 

25.5 

.6346 

14.3 

.1599 

8.0 

.0472 

204.8 

.2247 

27.1 

.0594 

56.1 

.2330 

30.3 

.0708 

280.6 

.0470 

82.3 

.0641 

325.6 

.0339 

352.9 

. 0697 

330.2 

.0192 

229.8 

.0147 

21 .2 

.0721 

285.7 

.0222 

339.7 

.0740 

288.9 

.0221 

209.4 

.0160 

6.7 

• 0484 

190.0 

.0150 

280.9 

.0472 

194.6 

.0191 

145.8 

.0155 

305.0 

.0225 

148.5 

.0041 

233.1 

.0223 

153.2 

.0082 

102.3 

.0142 

238,1 

.0161 

77.6 

.0027 

212.6 

. 0152 

79.8 

.0064 

65.9 

.0073 

193.6 

.0189 

34.2 

.0026 

142.6 

.0181 

36.4 

.0060 

7.6 

.0061 

148.5 

.0163 

311.9 

.0021 

23.7 

.0158 

313.4 

.0044 

298.6 

.0072 

81 .6 

.0142 

243*6 

.0023 

279.7 

.0141 

244.9 

.0030 

224.6 

.0055 

5.6 


FILE? 61 (SWEEP = 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

CS 

CL 


CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1,5458 

.0 

.1410 

.0 

1.5344 

.0 

.2152 

.0 

.0027 

.0 

. 7857 

3.6 

.0762 

359.9 

.7716 

3.7 

.1555 

6.7 

.0469 

202.9 

.1482 

9.9 

.0622 

54.3 

, 1557 

15.9 

.1000 

267.4 

.0472 

71 . 3 

.0661 

258 . 0 

.0445 

324.0 

.0680 

268.0 

.0346 

173.0 

.0231 

335.1 

.0103 

142.1 

.0081 

318.4 

.0075 

156.3 

.0138 

151.9 

.0100 

281 .9 

.0130 

23.1 

.0127 

280.6 

.0120 

10.9 

.0127 

90.2 

.0085 

223.5 

.0126 

261 . 1 

,0040 

201.9 

.0128 

256.8 

.0026 

322.9 

.0047 

91 .6 

. 0095 

129.9 

.0038 

281.6 

.0085 

132.8 

.0067 

113.1 

.0029 

301.3 

.0071 

4 . 9 

.0046 

188.2 

.0057 

3.8 

.0065 

8.5 

.0012 

161,2 

. 005 1 

245.2 

.0015 

117.2 

.0046 

239.8 

.0026 

269,6 

.0003 

315.8 

.0040 

103,5 

.0024 

131.6 

, 0044 

105.3 

.0014 

331.4 

.0009 

139.2 



NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0374) PITCHING AMPLITUDE = 8.0 DEG 


FILE? 16 (SWEEP = .0) 





FOURIER 

COSINE (A) 

AND SINE (B) 

COEFFICIENTS 



H 

CN 


CS 

CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.7739 

.0000 

.1209 

.0000 

1.7427 

.0000 

.2878 

.0000 

-.0548 

.0000 

1 

.0913 

.2836 

.0054 

-.0147 

.0896 

.2544 

.0169 

.1807 

-.0067 - 

.0658 

2 

.1708 

.0477 

.0471 

-.0003 

. 1842 

.0449 

-.0317 

.0115 

.0168 - 

.0071 

3 

.0789 - 

.0447 

.0239 

-.0249 

.0827 - 

.0477 

-.0094 

.0244 

.0167 - 

.0209 

4 

.0349 

.0156 

.0138 

.0008 

.0373 

.0154 

-.0022 

.0057 

.0058 

.0003 

5 

.0342 

.0100 

.0172 

-.0099 

.0370 

.0075 

-.0099 

.0143 

.0128 - 

.0057 

6 

.0145 

.0078 

.0071 

-.0020 

,0165 

.0072 

-.0039 

. 0052 

.0015 

.0004 

7 

.0111 

.0171 

.0124 

.0008 

.0136 

.0173 

-.0096 

.0028 

.0093 

.0001 

8 

.0050 

.0085 

.0017 

.0011 

.0053 

.0088 

-.0004 

.0020 

-.0008 - 

.0003 

9 

-.0070 

.0186 

.0047 

.0025 

-.0058 

.0187 

-.0064 

.0015 

.0061 

.0008 

10 

-.0029 

.0020 

.0006 

.0002 

-.0026 

.0021 

-.0014 

.0003 

.0001 - 

.0001 






file: 73 

(SWEEP 

= 30. 

0) 







FOURIER 1 

COSINE (A) 

AND SINE (B) 

COEFFICIENTS 



H 

CN 


CS 

CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0203 

.0000 

.1494 

.0000 

1.9814 

.0000 

.3543 

.0000 

-.0426 

.0000 

1 

.0662 

.5654 

.0162 

.0032 

,0687 

.5264 

.0052 

.2435 

-.0053 - 

.0920 

2 

.1635 

.0929 

.0861 

.0305 

. 1891 

.0968 

-.0848 - 

.0050 

.0512 

.0057 

3 

-.0013 

.0196 

.0025 

-.0067 

-.0009 

.0208 

-.0073 

.0238 

,0055 - 

.0024 

4 

.0091 

.0165 

.0226 

.0126 

.0144 

.0186 

-.0219 - 

.0079 

.0118 

.0081 

5 

.0038 - 

.0014 

,0042 

-.0087 

.0045 - 

.0024 

-.0050 

.0088 

-.0006 

.0010 

6 

-.0025 

.0009 

.0109 

.0055 

.0004 

.0021 

-.0115 - 

.0051 

.0028 

.0022 

7 

.0015 - 

,0051 

.0042 

-.0017 

.0024 - 

.0047 

-.0039 

. 0005 

.0013 

.0008 

8 

.0029 

.0002 

.0037 

.0060 

.0035 

.0017 

-.0022 - 

.0061 

-.0008 

,0032 

9 

.0052 

.0061 

.0016 

.0002 

.0053 

.0060 

-.0003 

.0021 

-.0008 - 

.0013 

10 

-.0107 

.0031 

.0004 

.0053 

-.0101 

.0043 

-.0035 - 

.0040 

.0011 

,0013 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0374) PITCHING AMPLITUDE 


= 8.0 DEG 


FILEJ 16 (SWEEP = 


. 0 ) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 


CN 

CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7739 

.0 

.1209 

.0 

1.7427 

.0 

.2878 

.0 

.0548 

.0 

.2979 

17.8 

.0156 

159.7 

.2698 

19.4 

,1815 

5.3 

.0662 

185.8 

.1774 

74.4 

.0471 

90.3 

.1896 

76.3 

.0337 

289.9 

.0182 

112.8 

.0907 

119.5 

.0346 

136.2 

.0955 

120.0 

.0261 

338.9 

.0268 

141.3 

.0382 

65.9 

.0139 

86.9 

.0404 

67.6 

.0061 

339.0 

.0058 

86.7 

.0356 

73.7 

.0199 

119.8 

, 0378 

78.5 

.0174 

325.3 

.0140 

114.1 

.0164 

61.7 

.0074 

105.4 

.0180 

66.5 

.0064 

323.3 

.0015 

74.6 

.0204 

32.9 

.0124 

86,2 

.0220 

38.3 

.0100 

286.1 

.0093 

89.3 

.0098 

30.4 

.0021 

56.8 

.0102 

31 . 1 

.0021 

347.6 

.0009 

248.5 

.0198 

339,3 

.0054 

61.9 

.0196 

342.7 

,0065 

283.5 

,0061 

82.3 

. 0035 

304,4 

.0007 

68.4 

.0034 

308.8 

.0014 

284.2 

.0001 

141.8 





FILE: 73 

(SWEEP 

= 30. 

0) 






FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 

CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0203 

.0 

.1494 

.0 1 

.9814 

.0 

.3543 

.0 

.0426 

.0 

.5692 

6.7 

.0166 

78.7 

.5309 

7.4 

.2436 

1.2 

.0922 

183.3 

.1881 

60.4 

.0914 

70.5 

.2124 

62.9 

.0850 

266.6 

.0516 

83.7 

.0197 

356.2 

.0071 

159.2 

.0208 

357.6 

.0249 

342.9 

.0060 

113.5 

.0188 

28 . 8 

.0258 

60.9 

.0235 

37.7 

.0233 

250.1 

.0143 

55.7 

♦ 0040 

110,3 

.0097 

154.3 

.0051 

118.2 

.0101 

330.6 

.0012 

330.0 

.0026 

289.2 

.0122 

63.0 

.0021 

11.9 

.0126 

246.0 

.0036 

51.8 

, 0053 

163,8 

.0046 

112.3 

.0053 

152.9 

.0039 

276.7 

.0015 

59.3 

,0029 

86,0 

. 0070 

31.4 

.0039 

64.0 

. 0064 

199.8 

. 0032 

346. 1 

, 0080 

40. 1 

.0017 

83.6 

.0080 

41 . 1 

.0021 

352.1 

,0016 

213.0 

,0111 

286 , 3 

.0053 

4.6 

.0110 

292.9 

.0053 

221.2 

.0016 

40.0 



NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 3.00 HZ <K=.0749) PITCHING AMPLITUDE = 8.0 DEG 


FILE! 17 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 



H 

CN 


CS 


CL 


CD 


CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

1.8071 

.0000 

. 1310 

.0000 

1.7762 

.0000 

.2967 

.0000 

-.0517 

.0000 


1 

.2081 

.3574 

.0125 - 

.0034 

.2044 

.3277 

.0394 

. 1888 

-.0287 - 

.0588 


2 

.1493 

. 1228 

.0565 

.0071 

. 1659 

.1181 

-.0458 

.0282 

.0302 - 

.0151 


3 

.0695 

.0261 

.0253 - 

,0069 

.0748 

.0253 

-.0159 

.0219 

.0189 - 

.0146 


4 

.0014 

.0556 

.0206 

.0097 

.0067 

.0563 

-.0192 

.0072 

.0148 

.0039 

ho 

5 

-.0052 

.0412 

.0132 

.0086 

-.0019 

.0425 

-.0164 

.0035 

.0127 

.0046 

00 

6 

-.0251 

.0143 

.0039 

.0079 

-.0229 

.0160 

-.0119 - 

.0029 

.0029 

.0065 

O 

7 

-.0273 

.0063 

.0013 

.0091 

-.0263 

.0089 

-.0092 - 

.0087 

.0050 

.0081 


8 

-.0120 - 

.0166 

-.0047 

.0012 

-.0129 - 

.0154 

.0008 - 

.0063 

-.0031 

.0062 


9 

-.0025 - 

.0071 

-.0003 

.0024 

-.0028 - 

.0061 

.0000 - 

. 0052 

-.0018 

.0047 


10 

-.0028 - 

.0145 

-.0045 - 

.0016 

-.0042 - 

.0144 

.0044 - 

.0024 

-.0056 

.0012 






FILE.' 75 

(SWEEP 

= 30. 

0) 







FOURIER 

COSINE (A) 

AND SINE (B) 

COEFFICIENTS 



H 

CN 


CS 

CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.9278 

.0000 

. 1451 

.0000 

1.8907 

.0000 

.3399 

.0000 

-.0315 

.0000 

1 

. 1374 

.5788 

.0265 

.0089 

.1405 

.5413 

.0161 

.2376 

-.0093 - 

,0901 

2 

.1188 

. 1807 

.0825 

.0534 

.1451 

. 1865 

-.0923 - 

.0013 

.0535 

.0105 

3 

-.0473 

.0251 

- .0058 

.0027 

-.0466 

.0285 

-.0176 

.0145 

.0087 

.0048 

4 

-.0115 - 

.0043 

,0184 

.0172 

-.0065 

. 0002 

-.0235 - 

.0219 

.0050 

.0168 

5 

,0189 - 

.0060 

.0030 

-.0005 

.0182 - 

.0047 

.0020 - 

.0017 

-.0065 

.0007 

6 

.0018 

.0146 

.0063 

.0113 

.0030 

. 0165 

-.0053 - 

,0063 

-.0003 

.0004 

7 

-.0065 

.0056 

-.0016 

.0010 

-.0068 

.0058 

-.0009 

.0013 

.0010 - 

.0023 

8 

-.0110 - 

.0032 

.0016 

.0053 

-.0101 - 

.0018 

-.0051 - 

.0065 

.0020 

.0028 

9 

.0028 - 

.0096 

-.0024 

,0003 

.0021 - 

.0088 

.0029 - 

.0037 

-.0019 

.0012 

10 

.0087 - 

.0019 

.0006 

.0030 

.0082 - 

. 0012 

.0024 - 

.0034 

-.0008 

.0001 






00 


NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 8.00 HZ <K=.0749> PITCHING AMPLITUDE 


8.0 DEG 


FILE: 17 < SWEEP = .0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

1.8071 

.0 

.1310 

.0 

1.7762 

.0 

.2967 

.0 

.0517 

.0 

.4136 

30.2 

.0129 

105.1 

.3863 

32.0 

.1929 

11.8 

.0655 

206.0 

. 1933 

50.6 

.0569 

82.8 

.2036 

54.5 

.0538 

301.7 

.0337 

116.6 

.0743 

69.4 

.0262 

105.2 

.0790 

71.3 

.0271 

324.0 

.0239 

127.6 

.0556 

1.4 

.0228 

64.7 

.0567 

6.7 

.0205 

290.5 

.0153 

75.3 

.0415 

352.8 

.0158 

56.8 

.0425 

357.5 

.0168 

282.0 

.0135 

70.1 

.0288 

299.7 

.0088 

26.6 

.0279 

305.0 

.0122 

256.5 

.0071 

23.9 

.0280 

282.9 

.0092 

7.8 

.0278 

288.7 

.0127 

226.7 

.0095 

31 .5 

.0205 

215.8 

.0049 

284.9 

.0201 

219.9 

.0064 

173.0 

.0069 

333.1 

• 00 7 5 

199.3 

.0024 

352.8 

.0067 

204.4 

.0052 

179.6 

.0050 

339.1 

♦ 0148 

190.9 

.0048 

250.6 

.0150 

196.3 

.0051 

118.8 

.0058 

281.7 


FILE? 75 (SWEEP = 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

CN 

CS 


CL 


CD 

CM 


C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

0 

1.9278 

.0 

.1451 

.0 

1.8907 

.0 

.3399 

.0 

.0315 

.0 

1 

. 5949 

13.3 

♦ 0280 

71.4 

.5593 

14.5 

.2382 

3.9 

.0905 

185.9 

2 

.2163 

33.3 

.0983 

57.1 

,2363 

37.9 

.0923 

269.2 

.0545 

78.9 

3 

• 0535 

297.9 

.0064 

295. 1 

. 0546 

301.4 

.0228 

309.6 

.0099 

60.9 

4 

.0123 

249.4 

.0252 

46.9 

.0065 

271.9 

.0322 

227.0 

.0176 

16.5 

5 

.0198 

107.7 

.0030 

100.4 

.0188 

104.5 

.0027 

130.8 

.0066 

276.0 

6 

.0147 

7 • 2 

.0130 

29.2 

.0168 

10.2 

.0083 

219.9 

.0005 

322.7 

7 

. 0086 

310.9 

.0018 

301.7 

.0089 

310.4 

.0016 

323.8 

.0025 

157.0 

8 

.0114 

253.7 

.0056 

16.4 

,0103 

259.8 

.0082 

218.1 

. 0035 

36.0 

9 

.0100 


.0024 

276.0 

.0091 

166.7 

.0047 

142.3 

. 0023 

302.4 

10 

. 0089 

102*3 

.0030 

12.2 

,0083 

98.2 

.0041 

144.7 

,0008 

280.1 



NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.0?39) PITCHING AMPLITUDE = 8.0 DEG 


FILE? 18 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 



H 

CN 

CS 


CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

1,7949 

.0000 

.1320 

.0000 

1.7632 

.0000 

.2987 

.0000 

-.0456 

.0000 


1 

,2853 

.3944 

.0221 - 

,0025 

.2815 

.3639 

.0482 

.1978 

-.0311 

-.0640 


2 

. 1270 

.1496 

.0520 

.0092 

.1435 

.1438 

-.0451 

.0378 

.0342 

-.0145 


3 

.0564 

. 0713 

, 0284 

.0016 

.0633 

. 0706 

-.0236 

.0251 

.0225 

-.0125 


4 

-.0358 

.0494 

.0177 

.0137 

-.0294 

.0515 

-.0276 

.0026 

.0184 

.0098 


5 

-.0192 

.0330 

.0100 

. 0157 

-.0156 

.0367 

-.0184 - 

.0061 

.0105 

.0101 

N3 

6 

-.0448 

-.0242 

-.0038 

.0110 

-.0445 - 

.0201 

-.0096 - 

.0166 

-.0003 

.0103 

00 

7 

.0016 

-.0177 

-.0025 

.0023 

.0001 - 

.0161 

.0034 - 

.0091 

-.0063 

.0084 

ro 

8 

.0011 

-.0114 

-.0021 - 

.0005 

.0002 - 

.0112 

.0030 - 

.0028 

-.0064 

.0010 


9 

.0144 

-.0026 

.0005 - 

.0010 

.0138 - 

. 0028 

.0039 - 

.0006 

-.0051 

-.0014 


10 

.0032 

.0082 

.0014 

.0002 

.0033 

.0078 

.0003 

.0025 

-.0011 

-.0035 


FILE.* 53 (SWEEP = 30,0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 


CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.9152 

.0000 

.1257 

.0000 

1.8730 

.0000 

.3595 

.0000 

-.0527 

.0000 

1 

.1776 

.6117 

.0216 

.0051 

.1777 

.5706 

.0310 

.2483 

-.0197 - 

.0976 

2 

.0854 

.2123 

.0887 

.0458 

.1155 

. 2139 

-.1078 

.0160 

.0656 

.0033 

3 

-.0637 

.0154 

.0037 

.0167 

-.0591 

.0236 

-.0323 - 

.0028 

.0156 

.0187 

4 

-.0186 - 

.0052 

,0062 

.0245 

-.0170 

.0020 

-.0133 - 

.0294 

-.0065 

.0189 

5 

.0129 - 

.0084 

-.0009 - 

.0003 

.0111 - 

.0074 

.0037 - 

.0034 

-.0064 - 

.0016 

6 

.0078 

.0111 

,0022 

.0100 

.0079 

.0126 

-.0001 - 

.0058 

-.0027 

.0010 

7 

-.0086 

.0138 

-.0015 

.0012 

-.0087 

.0137 

-.0021 

.0027 

.0010 - 

.0032 

8 

-.0094 - 

.0117 

-.0014 

. 0044 

-.0094 - 

.0102 

-.0018 - 

.0080 

.0006 

.0023 

9 

.0097 - 

.0025 

-.0008 - 

.0013 

.0088 - 

.0026 

.0037 

.0002 

-.0002 - 

,0008 

10 

-.0019 

,0030 

-.0009 

.0022 

-.0021 

.0031 

.0008 - 

.0009 

.0004 

.0000 





1 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.0939> PITCHING AMPLITUDE = 8.0 DEG 

FILE? 18 (SUEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 


CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7949 

.0 

. 1320 

.0 

1.7632 

.0 

.2987 

.0 

.0456 

.0 

.4868 

35.9 

.0222 

96.4 

.4601 

37.7 

.2036 

13.7 

.0711 

205.9 

. 1962 

40.3 

.0528 

80.0 

.2031 

44.9 

.0588 

310.0 

.0372 

113.0 

.0909 

38.3 

.0284 

86.8 

.0949 

41.9 

.0344 

316.8 

.0258 

119.1 

.0610 

324.1 

.0224 

52.4 

,0593 

330.2 

.0277 

275.4 

.0209 

62,0 

.0382 

329.8 

.0186 

32.6 

.0399 

336.9 

.0194 

251.8 

.0145 

46.1 

.0509 

241.6 

.0117 

341 . 1 

.0488 

245.7 

.0192 

209.9 

.0103 

358.3 

.0178 

174.8 

.0034 

312.5 

.0161 

179.7 

.0097 

159.4 

.0105 

323.0 

.0115 

174.3 

.0022 

256,0 

.0113 

178.8 

.0041 

132.7 

.0065 

279.1 

.0146 

100.2 

.0011 

154.8 

.0141 

101.3 

.0040 

98.6 

.0053 

255.0 

♦ 0089 

21.5 

.0014 

82.1 

.0085 

23.0 

.0025 

6.3 

.0037 

198.0 


FILE. 4 53 (SUEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 


CS 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.9152 

.0 

.1257 

.0 

1.8730 

.0 

.3595 

.0 

.0527 

.0 

.6370 

16.2 

.0222 

76.8 

.5977 

17.3 

.2503 

7.1 

.0995 

191.4 

.2288 

21.9 

.0998 

62.7 

.2430 

28.4 

.1089 

278.4 

.0657 

87. 1 

.0655 

283.6 

,0171 

12.3 

.0636 

291.8 

.0324 

265.0 

.0243 

39.7 

,0193 

254 . 5 

.0253 

14.3 

.0171 

276.6 

.0323 

204.4 

.0200 

341 . 0 

.0154 

123,0 

.0009 

252.9 

.0133 

123.7 

.0050 

132.6 

.0065 

256.3 

,0136 

35 , 3 

.0102 

12.6 

.0148 

32.1 

. 0058 

181.2 

.0029 

290,1 

,0163 

328,0 

.0019 

307.5 

.0163 

327.7 

.0034 

322.9 

. 0034 

163.0 

.0150 

218,9 

.0046 

341.8 

.0139 

222.7 

.0083 

192.8 

.0024 

14.2 

,0100 

104.4 

.0015 

210.3 

.0092 

106 . 1 

.0037 

86.6 

.0008 

192.5 

, 0035 

327 . 0 

.0023 

338.4 

.0038 

325.8 

.0012 

141.2 

.0004 

86.6 



NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0373) PITCHING AMPLITUDE = 8.0 DEG 


FILE? 10 (SWEEP = ,0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0408 

.0000 

. 1299 

.0000 

1.9834 

.0000 

.3996 

.0000 

-.0882 

.0000 

1 

.1527 

.0419 

.0221 

-.0871 

. 1525 

-.0095 

.0185 

.2275 

-.0071 

-.0790 

2 

.0670 

.0096 

.0168 

-.0034 

.0793 

.0068 

-.0034 

.0140 

-.0112 

-.0121 

3 

.0342 

-.0646 

.0108 

-.0260 

.0364 

-.0682 

-.0062 

.0146 

.0073 

-.0153 

4 

-.0149 

-.0485 

-.0138 

-.0154 

-.0170 

-.0500 

.0133 

.0050 

-.0124 

-.0108 

5 

-.0002 

-.0216 

-.0054 

.0003 

-.0016 

-.0214 

. 0074 

-.0066 

-.0052 

.0025 

6 

.0060 

-.0210 

-.0067 

-.0085 

.0043 

-.0225 

.0072 

.0033 

-.0055 

-.0089 

7 

-.0077 

-.0138 

-.0091 

.0003 

-.0095 

-.0133 

.0077 

-.0043 

-.0087 

.00) 6 

8 

-.0004 

-.0051 

-.0017 

-.0005 

-.0015 

-.0051 

.0029 

-.0012 

.0003 

-.0010 

9 

.0003 

-.0132 

-.0059 

-.0029 

-.0011 

-.0140 

.0060 

.0003 

-.0068 

-.0009 

10 

-.0059 

-.0026 

.0001 

.0019 

-.0058 

-.0023 

-.0007 

-.0023 

.0010 

.0031 


FILEJ 67 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0811 

.0000 

.1604 

.0000 

2.0234 

.0000 

.4185 

.0000 

-.0356 

.0000 

1 

.1318 

.2696 

.0074 

-.0666 

. 1279 

.2134 

.0329 

.2628 

-.0167 

-. 1072 

2 

.1901 

.0837 

.0650 

.0053 

.2118 

.0792 

-.0289 

.0241 

.0257 

-.0119 

3 

.0092 

-.0044 

.0151 

-.0283 

,0142 

-.0096 

-.0171 

.0398 

,0139 

-.0167 

4 

.0121 

-.0045 

-.0054 

.0017 

.0116 

-.0032 

.0104 

-.0026 

-.0023 

.0016 

5 

.0033 

.0162 

.0044 

-.0095 

.0042 

.0132 

-.0035 

.0140 

.0054 

-.0093 

6 

-.0030 

-.0086 

-.0088 

-.0012 

-.0047 

-.0081 

.0082 

-.0011 

-.0006 

.0015 

7 

.0015 

.0149 

-.0023 

-.0011 

.0005 

.0138 

.0034 

.0058 

.0009 

-.0027 

8 

-.0099 

.0002 

-.0085 

-.0022 

-.0116 

-.0005 

.0047 

.0026 

-.0010 

.0007 

9 

-.0049 

.0022 

-.0034 

-.0033 

- .0056 

.0009 

.0016 

.0033 

-,0007 

-.0025 

10 

-.0068 

-.0046 

-.0017 

-.0030 

- .0066 

-.0052 

-.0007 

.0011 

.0015 

.0002 





NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0373> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 10 (SWEEP = .0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H CN CS CL CD CM 



C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

2.0408 

.0 

.1299 

.0 

1.9834 

.0 

.3996 

.0 

.0882 

.0 

1 

.1583 

74.6 

.0898 

165.8 

. 1528 

93.5 

.2282 

4.6 

.0793 

185.1 

2 

.0677 

81.9 

.0171 

101,5 

.0796 

85.1 

.0144 

346.4 

.0165 

222.9 

3 

.0731 

152. 1 

.0282 

157.4 

.0773 

151.9 

.0159 

337.0 

.0169 

154.5 

4 

.0507 

197.1 

.0207 

221.8 

.0528 

198.7 

.0142 

69.5 

.0165 

229.1 

5 

.0216 

180.6 

.0054 

273.1 

.0215 

184.4 

.0099 

131.6 

.0058 

295.7 

6 

.0219 

164.1 

.0108 

218.2 

.0229 

169.1 

.0079 

65.3 

.0104 

211.6 

7 

.0158 

209.1 

.0091 

271.8 

.0163 

215.5 

.0088 

119.2 

.0089 

280.4 

8 

.0051 

184.7 

.0018 

253.6 

.0053 

196,4 

.0031 

112.6 

.0011 

162.8 

9 

.0133 

178.6 

.0066 

243.5 

.0140 

184.7 

.0060 

86.7 

.0068 

262.7 

10 

.0065 

246.2 

.0019 

4.2 

.0062 

248.3 

.0024 

196.5 

.0033 

17.8 


FILE! 67 
FOURIER AMPLITUDES 


H CN CS 

CP CP 


0 

2.0811 

.0 

.1604 

.0 

1 

.3001 

26.1 

.0670 

173.6 

2 

.2077 

66.2 

.0652 

85.3 

3 

.0102 

115.8 

.0321 

151.9 

4 

.0129 

110.6 

.0057 

287.4 

5 

.0166 

11.5 

.0104 

155.0 

6 

.0091 

199.2 

.0089 

262.5 

7 

.0150 

5.6 

.0026 

244.1 

8 

.0099 

270.9 

.0087 

255.6 

9 

.0054 

294.0 

.0047 

225.2 

10 

.0082 

235.9 

.0035 

209.4 


(SWEEP = 30.0) 


(C) AND PHASE ANGLES (P) 


CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

.0234 

.0 

.4185 

.0 

.0356 

.0 

.2488 

30.9 

.2649 

7.1 

.1085 

188.8 

,2262 

69.5 

.0376 

309.9 

.0283 

114.8 

.0172 

124.0 

.0433 

336.8 

.0217 

140,1 

.0120 

105.2 

.0107 

103.9 

.0029 

304.9 

.0139 

17.7 

.0144 

345,9 

.0108 

150.2 

.0094 

210,4 

.0083 

97.7 

.0016 

338.0 

.0138 

2.0 

.0068 

30.6 

.0028 

161.2 

.0116 

267.4 

.0054 

61.4 

.0013 

303.5 

.0056 

279.1 

.0037 

26.4 

.0026 

194.7 

.0085 

231.7 

.0013 

327.2 

.0016 

82.1 



NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 8.00 HZ <K=.0751) PITCHING AMPLITUDE = 8.0 DEG 


FILE.* 11 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

2.0273 

.0000 

.1292 

.0000 

1.968? 

.0000 

.4043 

.0000 

-.0748 

.0000 


1 

.3027 

.1230 

.0328 

-.0827 

.2996 

.069? 

.0474 

.2412 

-.0278 

-.0851 


2 

.0748 

.032? 

,0238 

-.0050 

.0887 

.0271 

-.0137 

.0286 

.0025 

-.0184 


3 

.0762 

-.0380 

.0165 

-.0379 

.0791 

-.0449 

-.0033 

.0298 

.0103 

-.0267 


4 

.0261 

-.0388 

.0002 

-.0183 

.0260 

-.0416 

.0110 

.0098 

-.0048 

-.0120 

ro 

5 

.0417 

.0113 

.0069 

-.008? 

.041? 

.0078 

.0064 

.0127 

.0036 

-.0091 

00 

6 

.0280 

-.0109 

.0026 

-.0117 

.0286 

-.0137 

.0035 

.0104 

.0001 

-.0111 

CD 

7 

.0174 

.0182 

.0014 

-.0013 

.0175 

.0174 

.0039 

.0060 

-.0001 

-.0050 


8 

.0186 

.0042 

.0043 

-.0049 

.0191 

.0027 

.0009 

.0066 

.0036 

-.0078 


9 

.0058 

.0090 

.0005 

. 0006 

. 0057 

.0088 

.0016 

.0020 

.0002 

-.0031 


10 

.0178 

.0134 

.0040 

-.0020 

.0180 

.0121 

.0015 

.0059 

.0029 

-.0054 


FILE! 77 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0347 

.0000 

.1370 

.0000 

1,9690 

.0000 

.4354 

.0000 

-.0386 

.0000 

1 

.2452 

.3231 

.0279 

-.0774 

.2422 

.2597 

.0473 

.2863 

-.0210 

-.1291 

2 

.1579 

.1497 

.0768 

.0193 

. 1853 

. 1455 

-.049? 

.0351 

.0424 

-.0130 

3 

.0137 

.0275 

.0203 

-.0232 

.0201 

.0224 

-.0235 

.0437 

.0212 

-.0132 

4 

-.0147 

.0238 

.0078 

.0077 

-.0100 

.0256 

-.0121 

.0017 

.0103 

.003? 

5 

-.0140 

.0060 

.0037 

-.0043 

-.0123 

.0056 

-.0098 

,0059 

.0065 

.0041 

6 

-.0111 

-.0150 

-.0051 

-.0015 

-.0117 

-.0141 

.0010 

-.0034 

-.0015 

.0026 

7 

.0040 

-.0123 

-.0011 

-.0054 

.0031 

-.0131 

.0030 

.0006 

-.0013 

.0026 

8 

.0133 

-.0022 

-.0012 

-.0044 

.0123 

-.0036 

.0060 

.0040 

-.0034 

-.0028 

9 

-.0030 

.0110 

.0015 

-.0018 

-.0022 

.009? 

-.0028 

.0055 

.0028 

-.0009 

10 

-.0041 

-.0101 

-.0022 

-.0023 

-.0045 

-.0102 

.0004 

-.0013 

-.0020 

.0009 




NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 8.00 HZ (K=.0751> PITCHING AMPLITUDE = 8.0 DEG 


FILE? 11 (SWEEP = .0) 


H • 


0 

1 

2 

3 

4 

5 

6 

7 

8 
7 

io 




FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 


CS 

CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0273 

.0 

.1272 

.0 

1.7687 

.0 

.4043 

.0 

.0748 

.0 

.3267 

67.7 

.0887 

158.4 

.3076 

76.7 

.2458 

11.1 

.0875 

178.1 

.0817 

66.3 

.0243 

101.7 

.0728 

73.0 

.0317 

334.5 

.0185 

172.4 

.0851 

116.5 

.0414 

156.5 

.0710 

117.6 

.0277 

353.7 

.0286 

157.0 

.0468 

146.1 

.0183 

177.3 

.0470 

148.0 

.0148 

48.3 

.0127 

201.7 

.0432 

74.7 

.0113 

142.0 

.0426 

77.4 

.0142 

26.7 

.0078 

158.6 

.0300 

111.2 

.0120 

167.2 

.0317 

115.5 

.0110 

18.6 

.0111 

177.5 

.0252 

43.7 

.0018 

133.0 

.0247 

45.1 

.0072 

33.0 

.0050 

181.5 

.0171 

77.2 

.0065 

138.4 

.0173 

82.0 

.0067 

7.5 

.0085 

155.3 

.0107 

32.5 

, 0008 

40.1 

,0105 

33.0 

.0026 

38.4 

.0031 

177.1 

.0222 

53. 1 

.0045 

116.6 

.0217 

56.0 

.0060 

14.1 

.0061 

152.2 


FILE; 77 (SWEEP = 30.0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES <P> 


H 

CN 

CS 

CL 

CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

2.0347 

.0 

.1370 

.0 

1.7670 

.0 

.4354 

.0 

.0386 

.0 

1 

• 4056 

37.2 

.0823 

160.2 

.3551 

43.0 

.2702 

7.4 

.1308 

187.2 

2 

.2176 

46.5 

,0772 

75.7 

.2356 

51.7 

.0610 

305.2 

.0444 

107.0 

3 

. 0307 

26.5 

.0308 

138.8 

.0301 

41.7 

.0476 

331.7 

.0250 

122.0 

4 

,0280 

328 . 4 

.0107 

45.5 

.0274 

338.7 

.0122 

278.0 

.0110 

67.2 

5 

.0152 

273.3 

.0057 

137.8 

.0135 

274.5 

.01 15 

301 . 0 

.0077 

58. 1 

6 

.0187 

216,4 

,0054 

253.5 

,0184 

217.8 

.0035 

164.0 

.0030 

327.7 

7 

,0130 

162.0 

.0055 

171 . 1 

.0135 

166.7 

.0031 

78.7 

,0029 

333.6 

8 

,0135 

77.3 

.0045 

175.0 

.0127 

106.3 

.0072 

56.3 

. 0044 

230.5 

7 

.0114 

344.6 

.0023 

137.1 

.0102 

347,6 

.0062 

333.2 

.0027 

107,9 

0 

,0107 

202.3 

.0032 

223.1 

.0111 

203,8 

.0013 

160.6 

.0022 

294.5 



NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.0?35) PITCHING AMPLITUDE * 8.0 DEB 


file: 12 ( SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 

CL 


CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0759 

.0000 

.1432 

.0000 

2.0175 

.0000 

. 4183 

♦ 0000 

-.0100 

.0000 

1 

.3481 

.2304 

.0251 

-.0652 

.3411 

. 1769 

.0659 

.2551 

-.0446 

-.0891 

2 

. 1022 

.0250 

.0371 

-.0118 

.1190 

.0170 

-.0231 

.0350 

.0148 

-.0232 

3 

.0978 

.0158 

• 0160 

-.0293 

.0997 

. 0090 

.0050 

.0382 

.0073 

-.0276 

4 

.0361 - 

.0170 

.0106 

-.0202 

.0384 - 

.0218 

.0020 

.0188 

.0047 

-.0152 

5 

.0403 

.0361 

.0123 

-.0098 

.0425 

.0317 

.0013 

.0211 

.0077 

-.0134 

6 

.0230 

.0033 

.0077 

-.0037 

.0256 

.0018 

-.0036 

.0076 

.0118 

-.0090 

7 

.0064 

.0234 

.0051 

-.0004 

.0079 

.0228 

-.0028 

.0071 

.0070 

-.0053 

8 

.0098 

.0126 

.0051 

.0029 

.0109 

.0130 

-.0023 

.0013 

.0061 

.0001 

9 

-.0026 

.0146 

.0006 

.0022 

-.0023 

.0148 

-.0013 

.0024 

.0046 

-.0001 

10 

-.0039 

.0098 

.0005 

.0030 

-.0038 

.0102 

-.0013 - 

.0001 

.0038 

.0011 






file: 

78 (SWEEP 

= 30. 

0) 







FOURIER I 

COSINE 

(A) AND SINE (B) 

COEFFICIENTS 



H 

CN 


CS 

CL 


CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0711 

.0000 

.1511 

.0000 

2.0075 

.0000 

.4416 

.0000 

-.0610 

.0000 

1 

.3353 

.3944 

.0274 

-.0565 

.3275 

.3325 

.0739 

.2918 

-.0296 

-.1309 

2 

.0931 

.1953 

.0778 

.0125 

.1238 

.1853 

-.0722 

.0600 

.0553 

-.0209 

3 

-.0017 

.0389 

.0244 

-.0103 

.0082 

.0374 

-.0366 

.0322 

.0288 

-.0001 

4 

-.0399 

.0097 

.0079 

.0051 

-.0340 

.0121 

-.0229 - 

.0012 

.0070 

.0081 

5 

-.0034 - 

.0187 

.0043 

-.0031 

-.0020 - 

.0171 

-.0075 - 

.0060 

.0018 

.0085 

6 

.0211 - 

.0086 

.0023 

-.0038 

.0201 - 

.0087 

.0057 - 

.0003 

-.0058 

-.0026 

7 

.0114 

.0275 

.0055 

-.0012 

.0124 

.0255 

-.0010 

.0109 

.0033 

-.0033 

8 

-.0211 

.0081 

.0007 

.0025 

-.0193 

.0086 

-.0091 

.0006 

.0035 

.0034 

9 

-.0025 - 

.0160 

-.0015 

-.0015 

-.0031 - 

.0151 

.0007 - 

.0053 

-.0025 

.0038 

10 

.0147 

.0079 

.0023 

-.0010 

.0144 

.0070 

.0032 

.0039 

-.0024 

-.0026 




NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.0935> PITCHING AMPLITUDE = 8.0 DEG 


H CN 

C P 



0 

2.0759 

.0 


1 

,4175 

56.5 


2 

.1052 

76.2 


3 

.0991 

80.8 


4 

.0399 

115.2 


5 

.0541 

48.2 

CO 

6 

.0233 

82.0 

VO 

7 

.0243 

15.2 


8 

.0159 

37.9 


9 

.0148 

349.8 


10 

.0105 

338.3 


H CN 

C P 


0 

2.0711 

.0 

1 

.5177 

40.4 

2 

.2164 

25.5 

3 

.0389 

357.6 

4 

.0410 

283.6 

5 

.0190 

190.2 

6 

.0228 

112. 1 

7 

.0298 

22.5 

8 

.0226 

290.9 

9 

.0162 

189.0 

10 

,0167 

61.8 


FILE.’ 12 (SWEEP = 

FOURIER AMPLITUDES (C) AND PHASE 
CS CL 


C 

P 

c 

P 

1432 

.0 

2.0175 

.0 

0698 

159.0 

.3842 

62.6 

0390 

107.6 

.1202 

81 .9 

0334 

151.4 

. 1001 

84.8 

0228 

152.3 

.0441 

119.6 

0157 

128,7 

.0530 

53.3 

0086 

115.3 

.0256 

86.0 

0051 

94.3 

.0241 

19,2 

0059 

59.9 

.0170 

40.1 

0023 

14.3 

.0150 

351.0 

0030 

9.9 

.0109 

339.6 


file: 

78 (SWEEP 

= 30 


FOURIER AMPLITUDES <C> AND PHASE 
CS CL 


C 

P 

C 

P 

.1511 

.0 

2.0075 

.0 

.0628 

154.2 

.4667 

44.6 

.0788 

80.9 

.2228 

33.8 

.0265 

112.9 

.0383 

12,3 

,0094 

57.4 

.0361 

289.6 

,0053 

125.8 

.0172 

186.8 

,0044 

149.3 

.0219 

113.4 

,0056 

102.0 

.0283 

25.8 

,0026 

15.4 

.0211 

294.2 

i 0021 

225.8 

.0154 

191.6 

,0025 

113.1 

.0160 

63,9 


0 ) 

ANGLES (P) 

CD CM 


C 

P 

C 

P 

4183 

.0 

.0100 

.0 

2634 

14.5 

.0996 

206.6 

0420 

326.5 

.0276 

147.5 

0385 

7.4 

.0285 

165.2 

0189 

6.0 

.0159 

163.0 

0211 

3.5 

.0155 

149.9 

0084 

334.8 

.0148 

127.2 

0076 

338.4 

.0088 

127.3 

0027 

299.1 

.0061 

89.4 

0027 

331.8 

.0046 

91.4 

0013 

266.8 

.0039 

74.5 


0 ) 

ANGLES (P) 

CD CM 


C 

P 

C 

P 

.4416 

.0 

.0610 

.0 

.3010 

14.2 

. 1342 

192.8 

.0939 

309.7 

,0591 

110.7 

.0488 

311.3 

.0288 

90.2 

.0229 

267.1 

,0107 

40.8 

.0096 

231.3 

.0087 

12.2 

.0057 

93.1 

.0064 

245.5 

.0110 

354.6 

.0047 

135.5 

.0092 

273.8 

.0049 

45.5 

.0053 

172.6 

.0045 

326.9 

.0050 

39,4 

.0035 

223.8 


Gj'outc.ntnnooeovico© ui*awm'OommO'© 
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TABLE 10 
(Notes 1 and 2) 


INTEGRATED LOADS: M c =0.40, “=10 deg 


M 

^c 

(Note 3) 

Page in Ref. 2 
(Note 4) 

Pages 

0 

.037 

33 

292-293 

0 

.075 

35 

294-295 

0 

.093 

37 

296-297 

9 

.037 

39 

298-299 

9 

.075 

41 

300-301 

9 

.093 

43 

302-303 

12 

.037 

45 

304-305 

12 

.075 

47 

306-307 

12 

.093 

49 

308-309 

15 

.037 

51 

310-311 

15 

.075 

53 

312-313 

15 

.093 

55 

314-315 


Notes : 

1. The unswept and swept counterparts are on the same page with the A,B and 
C,P coefficients appearing on opposite pages. 

2. The file numbers appearing in these listings refer to their location on 
the data tape in NASA's possession. The file numbering system of Ref. 2 
is obsolete and cross-referencing between this document and Ref. 2 is 
indicated above via the page numbers. 

3. Nominal values 

4. Pages here refer to the C N loops of Ref. 2. To obtain corresponding 
c c , C L , Cjj and C M paging use: 

PAGE C c = PAGE C N + 50; PAGE C L = PAGE C N + 100 

PAGE C D = PAGE C N + 150; PAGE C M = PAGE C N + 200 

Example: If Cjj is on page 8 of Ref. 2, then C c is on page 58, is on page 

108, and so on. 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0373> PITCHING AMPLITUDE = 10.0 DEG 


FILE! 28 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


CN 

CS 


CL 

CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.0893 

.0000 

.1152 

.0000 

,0887 

.0000 

.1108 

.0000 

-.0127 

.0000 

-.1067 

1.2929 

.0021 

.0000 

-.1083 

1.2963 

.0012 

.0058 

-.0171 

.0627 

,0324 

.0251 

-.0923 - 

.0223 

.0322 

.0251 

-.0193 

.0167 

.0045 

.0022 

-.0324 

.0134 

-.0019 - 

,0017 

-.0309 

.0103 

-.0016 

. 0064 

.0030 - 

.0047 

-.0067 

.0032 

-.0019 - 

.0051 

-.0064 

.0030 

.0010 

.0001 

.0005 

,0002 

.0136 

-.0034 

.0003 - 

.0011 

.0140 

-.0036 

-.0009 

. 0011 

-.0005 - 

.0002 

-.0010 

-.0027 

.0012 

.0025 

-.0008 

-.0027 

-.0016 - 

.0003 

-.0001 - 

.0003 

-.0065 

,0003 

.0004 - 

.0001 

-.0067 

.0004 

-.0000 - 

.0010 

.0001 

.0006 

.0010 

.0007 

-.0000 - 

.0007 

.0010 

.0008 

-.0002 - 

.0002 

.0001 

.0001 

.0011 

.0006 

-.0004 

.0001 

.0011 

.0006 

-.0000 

. 0004 

-.0000 - 

.0003 

.0006 

-.0005 

-.0001 

.0001 

.0006 

-.0005 

.0008 

.0003 

.0000 - 

.0001 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 




NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 4.00 HZ <K=.0373) PITCHING AMPLITUDE = 10.0 DEG 


FILE? 28 (SWEEP = .0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES <P) 


H 

CN 

CS 

CL 

CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

.0893 

.0 

,1152 

.0 

.0887 

.0 

.1108 

.0 

.0127 

.0 

1 

1.2973 

355.3 

.0021 

88.9 1 

.3008 

355.2 

.0059 

11.7 

.0649 

344.7 

n 

*- 

.0409 

52.2 

,0949 

256.4 

.0408 

52.0 

.0255 

310.9 

.0050 

64.2 

3 

.0350 

292.4 

. 0026 

227.7 

.0326 

288.4 

.0066 

345.9 

.0056 

147,9 

4 

.0074 

295.2 

.0055 

199.8 

.0071 

295.1 

.0010 

85.6 

.0005 

71.9 

5 

.0140 

104.0 

.0011 

162.0 

.0144 

104.5 

.0014 

319.8 

.0006 

249.5 

6 

.0029 

199.2 

.0027 

26.2 

.0028 

196.9 

.0017 

260.9 

.0003 

204.6 

7 

.0065 

272.7 

.0004 

99.9 

.0067 

273.7 

.0010 

181.0 

.0006 

11.0 

8 

.0013 

54.8 

.0007 

181.0 

,0013 

52.3 

.0002 

219.1 

.0001 

55.3 

9 

.0013 

62.5 

.0004 

286.2 

.0013 

61.3 

.0004 

355.3 

.0003 

182.1 

10 

.0008 

131.8 

.0002 

316.7 

.0008 

131.9 

.0009 

73.1 

.0001 

161.9 




30 DEGREE SWEEP 

DATA 

WERE NOT 

OBTAINED 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 8.00 HZ (K=.0747) PITCHING AMPLITUDE = 10.0 DEG 

FILE? 29 ( SWEEP = .0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

.0391 

.0000 

.1290 

.0000 

.0386 

.0000 

.0976 

.0000 

-.0091 

.0000 

-.1848 

1.2897 

.0007 

-.0005 

-.1877 

1.2938 

.0010 

.0045 

-.0344 

.0620 

.0303 

.0229 

-.0890 

-.0394 

.0301 

.0226 

-.0245 

.0278 

.0046 

.0026 

-.0368 

-.0103 

-.0001 

-.0017 

-.0341 

-.0132 

-.0026 

.0057 

.0047 

-.0026 

-.0012 

,0019 

.0014 

-.0055 

-.0009 

,0019 

-.0002 

-.0009 

-.0005 

.0005 

.0107 

.0052 

.0001 

-.0011 

.0111 

,0052 

-.0011 

.0012 

.0010 

-.0013 

.0008 

-.0031 

.0001 

.0028 

.0010 

-.0031 

-.0006 

-.0010 

.0001 

.0001 

-.0010 

-.0026 

.0007 

.0003 

-.0012 

-.0026 

.0002 

-.0005 

-.0013 

.0007 

.0012 

.0009 

-.0005 

-.0006 

.0011 

.0009 

-.0003 

.0004 

.0004 

.0002 

.0007 

-.0017 

-.0005 

-.0002 

.0007 

-.0017 

-.0000 

,0002 

.0007 

.0000 

,0000 

.0001 

.0001 

.0004 

.0000 

.0000 

.0008 

-.0000 

.0002 

-.0003 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY = 8.00 HZ <K=.0747) PITCHING AMPLITUDE = 10.0 DEG 


FILE! 2? (SWEEP = .0) 




FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

<P> 



CN 

CS 


CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.0391 

.0 

. 1290 

.0 

.0386 

.0 

.0976 

.0 

.0091 


1.3029 

351.8 

.0009 

124.3 1 

.3074 

351.7 

.0046 

13.0 

.0709 

331 

.0380 

53.0 

.0974 

246.1 

.0377 

53.1 

.0370 

318.7 

.0053 

60 

.0382 

254.4 

.0017 

182.6 

.0366 

248.9 

.0062 

335.6 

.0053 

118 

.0022 

328.0 

.0056 

165.7 

.0021 

333.3 

.0009 

190.3 

.0007 

314 

.0119 

64.1 

.0011 

176.6 

.0123 

64.8 

.0016 

318.3 

.0016 

140 

.0032 

164.9 

.0028 

1.8 

.0032 

162.3 

.0012 

213.3 

.0001 

25 

.0028 

200.5 

.0008 

67.0 

.0028 

204.8 

.0005 

161.8 

.0015 

297 

.0015 

53.7 

. 0008 

217.5 

.0015 

50.4 

.0005 

329.6 

.0005 

60 

.0018 

158.3 

.0005 

251.2 

.0019 

156.4 

.0002 

350.6 

.0007 

88 

.0001 

40.7 

.0004 

8.8 

.0001 

46.9 

.0008 

92.0 

.0004 

144 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.0935> PITCHING AMPLITUDE = 10,0 DEG 


FILE? 30 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

.1106 

.0000 

.1240 

.0000 

. 1094 

.0000 

. 1025 

.0000 

-.0107 

.0000 


i 

-.2110 

1.2903 

.0006 

.0001 

-.2144 

1.2938. 

.0006 

.0136 

-.0427 

.0619 


2 

.0287 

.0264 

-.0869 

-.0463 

.0288 

.0260 

-.0263 

.0320 

.0040 

.0030 


3 

-.0324 

-.0144 

.0004 

-.0014 

-.0293 

-.0172 

-.0025 

.0066 

.0048 

-.0012 


4 

-.0052 

.0063 

.0017 

-.0056 

-.0049 

.0062 

-.0002 

-.0003 

-.0011 

-.0001 

to 

5 

.0114 

.0062 

.0010 

-.0016 

.0119 

.0062 

-.0022 

.0003 

.0023 

-.0002 

vO 

6 

-.0035 

.0021 

.0014 

.0024 

-.0034 

.0022 

-.0021 

-.0005 

-.0028 

.0016 


7 

.0023 

-.0000 

-.0002 

.0003 

.0021 

.0001 

.0005 

.0002 

-.0013 

.0004 


8 

.0001 

-.0001 

-.0003 

-.0008 

.0002 

-.0001 

-.0002 

.0007 

.0001 

.0005 


9 

.0006 

-.0008 

-.0003 

-.0002 

.0006 

-.0008 

-.0004 

-.0003 

.0003 

.0000 


10 

-.0002 

.0005 

.0000 

.0003 

-.0002 

.0005 

.0002 

.0000 

.0002 

-.0001 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = .0 DEG 

PITCHING FREQUENCY =10.00 HZ <K=.0935> PITCHING AMPLITUDE = 10.0 DEG 


FILE? 30 (SWEEP = .0) 




FOURIER AMPLITUDES 

tC) AND 

PHASE 

ANGLES 

<P> 



CN 

CS 


CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

.1106 

.0 

. 1240 

.0 

. 1094 

rO 

.1025 

.0 

.0107 

.0 

1.3074 

350.7 

.0006 

81.3 1 

.3114 

350.6 

.0136 

2.5 

.0752 

325.4 

.0390 

47.4 

.0984 

241.9 

.0387 

47.9 

.0414 

320.5 

.0050 

53.4 

.0355 

246.0 

.0014 

165.4 

.0339 

239.6 

.0070 

338.9 

,0050 

104.1 

.0081 

320.5 

.0059 

163.0 

.0079 

321.5 

.0004 

221.1 

.0011 

264.1 

.0130 

61.5 

.0019 

146.3 

.0134 

62.5 

.0023 

278.6 

.0024 

94.4 

.0041 

300.4 

.0027 

30.3 

.0040 

303.4 

.0021 

257.7 

.0032 

299.8 

.0023 

90.4 

,0003 

324.3 

.0021 

86 . 6 

.0006 

66.9 

.0013 

285.6 

.0002 

122.7 

.0008 

198.6 

.0002 

127.6 

.0007 

347.5 

.0005 

12.4 

.0010 

145.1 

.0004 

235.9 

.0010 

141.5 

.0005 

227.7 

.0003 

82.5 

.0005 

335.3 

.0003 

4.6 

.0005 

333.1 

.0002 

79.9 

.0002 

113.4 


30 DEGREE SWEEP DATA WERE NOT OBTAINED 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 4.00 HZ (K=,0374> PITCHING AMPLITUDE = 10.0 DEG 

FILE! 40 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


CN 


CS 


CL 

CD 

CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1.3713 

.0000 

.0811 

.0000 

1.3445 

.0000 

.2268 

.0000 

-.0597 

.0000 

.0671 

.5343 

.0060 

.0013 

. 0662 

.5093 

.0158 

.1782 

-.0117 - 

.0525 

.2314 

. 1254 

.0508 

.0125 

.2478 

. 1242 

-.0554 

.0120 

.0314 - 

.0022 

.0323 

.0113 

.0067 

.0143 

.0348 

. 0147 

-.0077 

.0074 

.0086 - 

.0041 

.0148 

.0626 

.0198 

.0205 

.0181 

.0655 

-.0171 

-.0065 

.0126 

.0095 

-.0087 

.0189 

-.0018 

.0093 

-.0092 

.0210 

-.0026 

-.0034 

-.0011 

.0028 

-.0197 

.0250 

.0024 

.0111 

-.0188 

.0265 

-.0080 

-.0054 

.0056 

.0063 

-.0205 - 

.0052 

-.0048 

.0056 

-.0209 

-.0034 

-.0015 

-.0070 

-.0028 

.0046 

-.0155 - 

.0047 

-.0040 

.0044 

-.0165 

-.0035 

.0009 

-.0067 

-.0007 

.0044 

-.0045 - 

.0185 

-.0047 - 

.0009 

-.0056 

-.0184 

.0035 

-.0032 

-.0046 

.0024 

.0065 - 

.0106 

-.0022 - 

.0003 

.0058 

-.0105 

.0037 

-.0024 

-.0046 

.0012 


FILE.* 84 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


CN 


CS 


CL 


CD 

CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1.5265 

.0000 

.1390 

.0000 

1.5071 

.0000 

.2639 

.0000 

.0001 

.0000 

.0125 

.9011 

-.0042 

.0788 

.0115 

.8800 

.0145 

. 1860 

-.0103 - 

.0484 

.1269 

,0882 

.0536 

.0140 

.1461 

.0887 

-.1062 

.0034 

.0429 

.0058 

-.0142 

.0184 

-.0096 

.0261 

-.0150 

,0261 

.0013 

-.0096 

-.0025 

.0094 

.0078 

.0197 

.0243 

.0077 

.0119 

.0203 

-.0244 

-.0036 

.0112 

.0029 

-.0112 

.0077 

-.0041 

.0196 

-.0115 

.0129 

.0004 

-.0172 

-.0018 

.0120 

-.0015 

,0060 

-.0002 

.0065 

-.0025 

.0074 

-.0015 

-.0058 

-.0047 

.0028 

-.0072 - 

.0046 

-.0071 

.0060 

-.0088 - 

.0034 

.0053 

-.0071 

-.0045 - 

.0005 

.0023 

.0009 

-.0012 - 

.0002 

.0017 

.0007 

.0016 

-.0001 

-.0000 - 

.0023 

-.0027 - 

.0007 

-.0044 

.0030 

-.0037 - 

.0001 

.0038 

-.0034 

-.0005 

.0001 

.0020 

.0003 

-.0022 - 

.0034 

.0014 - 

.0005 

.0027 

.0031 

.0005 - 

.0011 


i 



( 

V. . 


f 


1 


1 


PITCHING 


NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

FREQUENCY = 4.00 HZ (K=.0374> PITCHING AMPLITUDE 


10.0 DEG 


K> 

VO 

VO 


FILE: 40 < SWEEP = .0) 



FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.3713 

.0 

.0811 

.0 

1.3445 

.0 

.2268 

.0 

.0597 

.0 

• 5385 

7.2 

.0062 

77.9 

.5136 

7.4 

.1789 

5.1 

.0538 

192.6 

.2632 

61.6 

.0524 

76.2 

.2772 

63.4 

.0566 

282,2 

.0315 

94.0 

.0343 

70.7 

.0158 

25.3 

.0378 

67.0 

.0106 

313.8 

.0095 

115.4 

. 0643 

13.3 

.0285 

44.0 

.0679 

15.4 

.0183 

249.1 

.0158 

53.0 

.0208 

335 . 1 

.0095 

349.2 

.0230 

336.4 

.0043 

217.1 

.0030 

338.8 

.0318 

321.8 

.0113 

12.3 

.0325 

324.6 

.0097 

235.8 

.0085 

41.9 

.0211 

255 « 7 

.0073 

319.3 

.0212 

260.7 

.0072 

192.1 

.0054 

328.9 

.0162 

253 . 2 

.0059 

317.2 

.0168 

258.0 

.0067 

172.0 

.0045 

351.3 

.0191 

193,6 

.0048 

258.9 

.0192 

196.8 

.0047 

132.4 

.0052 

297.2 

.0124 

148.5 

.0022 

263.5 

.0120 

151.2 

.0044 

123.0 

.0048 

285.0 


FILE? 84 (SWEEP = 30,0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 


CS 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.5265 

.0 

. 1390 

.0 

1.5071 

.0 

.2639 

.0 

.0001 

. 0 

.9012 

• 8 

.0789 

356.9 

.8801 

.7 

. 1865 

4.5 

.0494 

192.0 

.1546 

55*2 

.0554 

75.4 

.1709 

58.7 

. 1063 

271,8 

.0433 

82.4 

.0232 

322.5 

.0278 

339.8 

.0301 

330.1 

.0097 

172.5 

,0098 

345.2 

.0212 

21,7 

.0255 

72.5 

,0236 

30,4 

.0247 

261 .6 

♦ 01 16 

75. 6 

.0136 

304 . 7 

.0200 

348.2 

.0173 

318.3 

.0173 

178.6 

.0121 

351 .4 

.0062 

345.6 

.0065 

358.2 

.0078 

341.4 

.0060 

194.7 

,0055 

301 . 1 

♦ 0086 

237.4 

.0093 

310.0 

.0094 

249 . 0 

.0089 

143.6 

,0045 

263 . 7 

• 0 0 2 4 

68.9 

,0012 

261.4 

.0019 

67.9 

.0016 

92.2 

. 0023 

180.3 

. 0028 

256 » 2 

.0054 

304.4 

.0037 

269.1 

.0051 

131,5 

, 0005 

280.0 

. 0020 

80.7 

. 0040 

213.2 

.0015 

111.8 

.0041 

40.3 

,0012 

155.6 







NACA 0012 AIRFOIL 








MACH NUMBER = .40 MEAN INCIDENCE 

= 9.0 

DEG 




PITCHING FREQUENCY = l 

8.00 HZ 

< K= . 0746 ) 

PITCHING AMPLITUDE = 

10.0 DEG 






file: 

41 (SWEEP 

— • 

0) 








FOURIER 

COSINE 

(A) AND SINE ( B > 

COEFFICIENTS 



H 

CN 


CS 

CL 



CD 

CM 



A 

B 

A 

B 

A 

B 


A 

B 

A 

B 

0 

1.3332 

.0000 

.0851 

.0000 

1.3080 

.0000 


.2305 

.0000 

-.0489 

.0000 

1 

.1440 

.6242 

.0101 

.0197 

. 1420 

.6010 


.0305 

.1787 

-.0260 - 

.0532 

2 

.1352 

.2075 

.0374 

,0196 

.1510 

.2048 


-.0642 

.0274 

.0400 - 

.0051 

3 

-.0095 

.0247 

.0051 

.0204 

-.0053 

.0295 


-.0201 

-.0007 

.0120 

.0032 

4 

-.0352 

.0573 

.0091 

.0261 

-.0327 

.0622 


-.0180 

-.0149 

.0115 

.0164 

5 

-.0292 - 

.0114 

-.0110 

.0129 

-.0312 - 

.0074 


-.0003 

-.0160 

-.0066 

.0119 

6 

-.0197 - 

.0207 

-.0095 

.0046 

-.0219 - 

.0193 


.0040 

-.0108 

-.0073 

.0065 

7 

.0102 - 

.0279 

-.0066 

-.0034 

.0080 - 

.0278 


.0095 

-.0053 

-.0092 - 

.0025 

8 

,0198 - 

,0009 

-.0020 

-.0030 

.0182 - 

.0019 


.0088 

.0025 

-.0041 - 

.0047 

9 

.0079 

.0055 

.0000 

-.0038 

.0077 

.0038 


.0025 

.0068 

.0014 - 

.0076 

10 

.0025 

.0087 

.0024 

-.0006 

.0034 

.0081 


-.0027 

.0036 

.0052 - 

.0016 





file: 

86 (SWEEP 

= 30. 

0) 








FOURIER 

COSINE 

(A) AND SINE (B) 

COEFFICIENTS 



H 

CN 


CS 

CL 



CD 

CM 



A 

B 

A 

B 

A 

B 


A 

B 

A 

B 

0 

1.4618 

.0000 

.1195 

.0000 

1.4368 

.0000 


.2793 

.0000 

-.0198 

.0000 

1 

.0270 

.9397 

-.0016 

.0645 

.0267 

.9134 


.0179 

.2035 

-.0195 - 

.0591 

2 

.0945 

,1356 

.0606 

.0283 

.1179 

. 1379 


-.1216 

-.0004 

.0522 

.0099 

3 

-.0344 

.0256 

-.0173 

.0390 

-.0359 

.0373 


.0017 

-.0209 

-.0022 

.0191 

4 

-.0252 

.0230 

.0069 

.0158 

-.0246 

.0256 


-.0165 

-.0136 

-.0002 

.0089 

5 

-.0080 - 

.0206 

-.0144 

.0103 

-.0112 - 

.0169 


.0103 

-.0175 

-.0088 

.0044 

6 

.0074 

.0022 

-.0014 

.0007 

.0058 

.0019 


.0045 

-.0011 

-.0025 - 

.0020 

7 

-.0019 - 

,0049 

-.0071 

.0029 

-.0034 - 

.0045 


.0068 

- .0034 

-.0022 - 

.0017 

8 

.0063 

.0010 

-.0019 

-.0036 

.0057 - 

.0001 


.0032 

.0039 

.0014 - 

.0014 

9 

-.0024 

.0004 

-.0021 

.0005 

-.0026 

.0004 


.0015 

-.0000 

.0005 

.0001 

10 

.0009 

. 0016 

-.0018 

-.0036 

.0004 

.0007 


.0021 

.0035 

.0001 - 

.0001 





I 


! 1 
1 


f 1 


NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY = 8.00 HZ (K=.0746) PITCHING AMPLITUDE 


10.0 DEG 


O 


FILE: 41 (SWEEP = .0) 


H 


0 

1 

2 

3 

4 

5 

6 

7 

8 
9 

10 


CN 


FOURIER AMPLITUDES <C> AND 
CS CL 


PHASE ANGLES <P> 
CD 


CM 


c 

P 

C 

P 

C 

1.3332 

.0 

.0851 

.0 

1.3080 

.6406 

13.0 

.0221 

27.2 

.6175 

.2476 

33.1 

.0422 

62.4 

.2544 

.0264 

338.9 

.0210 

13.9 

.0299 

.0673 

328.4 

.0277 

19.2 

.0703 

.0313 

248.7 

.0169 

319.7 

.0321 

.0286 

223.5 

.0106 

296.0 

.0292 

.0297 

160.0 

.0074 

242.6 

.0289 

.0198 

92.6 

.0036 

213.2 

.0183 

.0096 

55.2 

.0038 

179.7 

.0086 

.0090 

15.8 

.0025 

105. 1 

.0087 


P 

C 

P 

C 

P 

.0 

.2305 

.0 

.0489 

.0 

13.3 

. 1812 

9.7 

.0592 

206.0 

36.4 

.0698 

293.1 

.0404 

97.3 

349.7 

.0201 

268.0 

.0124 

75.1 

332.3 

.0233 

230.3 

.0200 

35.2 

256.7 

.0160 

181.2 

.0136 

330.9 

228.6 

.0115 

159.4 

.0098 

311.8 

163.9 

.0109 

119.2 

.0095 

255.1 

95.8 

.0092 

74.5 

.0062 

220.9 

63.5 

.0073 

20.2 

.0078 

170.0 

22.8 

.0045 

322.3 

.0054 

106.7 


FILE: 86 (SWEEP = 30.0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

CN 

CS 

CL 

CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

1.4618 

.0 

.1195 

.0 

1.4368 

.0 

.2793 

.0 

.0198 


1 

.9401 

1.6 

. 0646 

358.6 

.9138 

1.7 

.2043 

5.0 

'.0622 

198 

2 

• 1 653 

34 . 9 

.0669 

65.0 

.1815 

40.5 

.1216 

269.8 

.0531 

79 

3 

.0428 

306 . 6 

.0427 

336.0 

.0518 

316.1 

.0210 

175.3 

.0192 

353 

4 

.0341 

312.3 

.0172 

23.7 

.0355 

316.2 

.0214 

230.5 

.0089 

358 

5 

. 0221 

201 .2 

.0177 

305.4 

.0203 

213.6 

.0203 

149.5 

.0098 

296 

6 

. 0077 

73 « 3 

.0016 

296.0 

.0062 

71.7 

. 0047 

103.2 

.0032 

231 

7 

. 0052 

200 . 7 

.0076 

292.7 

.0057 

217.2 

. 0076 

116.8 

. 0028 

231 

8 

. 0064 

81 . 2 

.0040 

208.4 

.0057 

91 . 1 

.0051 

39.3 

. 0020 

133 

9 

. 0024 

278.8 

.0021 

283.7 

.0026 

278.0 

.0015 

90.9 

. 0005 

75 

10 

.0018 

28.7 

.0040 

206.5 

.0008 

27.5 

.0041 

31.4 

.0001 

151 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 9.0 DEG 

PITCHING FREQUENCY =10.00 HZ (K=.0934> PITCHING AMPLITUDE = 10.0 DEG 


FILES 42 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.3459 

.0000 

.0809 

.0000 

1.3176 

.0000 

.2478 

.0000 

-.0557 

.0000 

1 

.1950 

.6671 

.0166 

.0206 

. 1930 

.6414 

.0348 

. 1922 

-.0333 

-.0598 

2 

.0864 

.2280 

.0346 

.0233 

. 1039 

.2251 

-.0722 

.0336 

.0495 

-.0053 

3 

-.0244 

.0332 

,0039 

.0272 

-.0195 

.0397 

-.0245 

-.0067 

.0121 

.0105 

4 

-.0660 

.0414 

-.0002 

.0278 

-.0645 

.0477 

-.0179 

-.0205 

.0078 

.0196 

5 

-.0213 

-.0407 

-.0169 

.0106 

-.0254 

-.0362 

.0071 

-.0232 

-.0128 

.0156 

6 

.0012 

-.0265 

-.0103 

-.0043 

-.0026 

-.0271 

.0122 

-.0040 

-.0184 

-.0002 

7 

.0234 

-.0087 

-.0023 

-.0081 

.0221 

-.0107 

.0091 

.0042 

-.0040 

-.0108 

8 

.0175 

.0076 

.0039 

-.0040 

.0180 

.0060 

.0016 

.0066 

.0040 

-.0057 

9 

.0024 

.0126 

.0036 

.0014 

.0034 

.0123 

-.0026 

.0038 

.0058 

-.0013 

10 

-.0111 

.0109 

-.0004 

.0026 

-.0106 

.0113 

-.0037 

.0006 

.0035 

.0014 


FILE! 87 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.4996 

.0000 

.1119 

.0000 

1.4710 

.0000 

.2992 

.0000 

-.0158 

.0000 

1 

.0417 

.9698 

.0067 

.0640 

.0432 

.9414 

.0130 

.2169 

-.0215 

-.0628 

2 

.0456 

. 1540 

.0523 

.0401 

.0693 

. 1590 

-.1244 

-.0068 

.0553 

.0157 

3 

-.0526 

.0089 

-.0265 

.0363 

-.0558 

.0210 

.0038 

-.0247 

-.0057 

.0205 

4 

-.0222 

-.0012 

.0023 

.0130 

-.0230 

. 0014 

-.0093 

-.0187 

-.0041 

.0082 

5 

.0097 

-.0083 

-.0160 

.0067 

.0055 

-.0061 

.0169 

-.0105 

-.0114 

.0004 

6 

-.0050 

.0080 

-.0018 

-.0015 

-.0058 

.0068 

.0008 

.0020 

.0003 

-.0047 

7 

.0010 

-.0105 

-.0061 

.0008 

-.0003 

-.0102 

.0067 

-.0035 

-.0004 

- .0000 

8 

.0057 

, 0054 

-.0001 

-.0030 

.0054 

.0043 

.0016 

.0045 

.0012 

-.0008 

9 

-.0047 

-.0021 

-.0027 

.0001 

-.0050 

-.0021 

.0013 

- .0004 

.0006 

.0018 

10 

.0042 

-.0021 

.0006 

-.0043 

.0040 

-.0030 

.0009 

.0034 

-.0015 

.0001 




T 


1 


l 


LO 

O 

U> 


NACA 0012 AIRFOIL 


PITCHING 


MACH NUMBER = 
FREQUENCY =10.00 


.40 MEAN INCIDENCE = 9.0 DEG 

HZ ( K= • 0934 ) PITCHING AMPLITUDE 


10.0 DEG 


FILE} 42 (SWEEP = .0) 


H 


0 

1 

n 

dm 

3 

4 

5 

6 

7 

8 
9 

10 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 

CL 

CD 

CM 

C 

p 

C 

P 

C 

P 

C 

P 

C 

P 

1.3459 

.0 

.0809 

.0 

1.3176 

.0 

.2478 

.0 

.0557 

.0 

.6950 

16.3 

.0264 

38.8 

.6699 

16.7 

. 1953 

10.3 

.0684 

209.1 

.2438 

20.7 

.0417 

56.0 

.2479 

24.8 

.0797 

294.9 

.0498 

96.1 

.0412 

323.7 

.0275 

8.2 

.0442 

333.9 

.0254 

254.8 

.0160 

48.9 

.0779 

302. 1 

.0278 

359.6 

.0802 

306.5 

.0272 

221.0 

.0212 

21 .8 

.0460 

207.6 

.0200 

301.9 

.0443 

215.0 

.0243 

162.9 

.0202 

320.6 

.0265 

177.4 

.0111 

247.4 

.0272 

185.5 

.0128 

108.0 

.0184 

269.4 

.0250 

110.4 

.0085 

196.1 

. 0245 

115.9 

.0101 

65.2 

.0115 

200.4 

.0191 

66.6 

.0056 

135.8 

.0190 

71 . 7 

.0068 

13.7 

.0069 

145.0 

.0129 

10.7 

.0039 

68.5 

.0128 

15.6 

.0046 

325.3 

.0059 

102.8 

♦ 0 1 5 & 

314.6 

.0026 

351.3 

.0155 

317.0 

.0037 

279.7 

.0037 

68.8 


FILE} 87 

FOURIER AMPLITUDES 
H CN CS 



C 

P 

C 

P 

0 

1.4996 

.0 

.1119 

.0 

1 

.9707 

2.5 

.0644 

6.0 

2 

.1606 

16.5 

.0658 

52.5 

3 

.0533 

279.6 

.0449 

323.8 

4 

.0222 

266.9 

.0132 

10.1 

5 

.0128 

130.5 

.0173 

292.7 

6 

.0094 

327.9 

.0023 

230.1 

7 

.0105 

174.5 

.0061 

278.0 

8 

.0078 

46.5 

.0030 

181.9 

9 

.0052 

245.8 

.0027 

272.2 

10 

.0047 

116.6 

.0044 

172.6 


(SWEEP 

= 30. 

0) 




(C) AND 

PHASE 

ANGLES 

(P) 



CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

.4710 

.0 

.2992 

.0 

.0158 

.0 

.9424 

2.6 

.2173 

3.4 

.0663 

198.9 

. 1734 

23.6 

. 1246 

266.9 

.0575 

74.2 

.0596 

290.6 

.0250 

171.2 

.0213 

344.3 

.0230 

273.5 

.0209 

206.3 

.0092 

333.3 

.0082 

138.1 

.0199 

121.8 

.0114 

271.9 

.0090 

319.6 

. 0022 

22.0 

.0047 

176.4 

.0102 

181 .7 

. 0076 

117.5 

.0004 

269.7 

.0069 

51.5 

.0047 

19,5 

.0015 

124.3 

.0055 

247.3 

.0013 

109.6 

.0019 

17.8 

.0050 

126.7 

.0035 

14.8 

.0015 

274.4 
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NACA 0012 AIRFOIL 


MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ (K=.0376) PITCHING AMPLITUDE = 10.0 DEG 

FILE? 34 (SWEEP - .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


CN 


CS 


CL 


CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1.5504 

.0000 

.0233 

.0000 

1.4927 

.0000 

.3616 

.0000 

-.0894 

.0000 

.1250 

.3533 

.0191 - 

.0270 

. 1253 

.3084 

.0159 

.2152 

-.0083 - 

.0733 

. 1934 

.0913 

.0501 

.0132 

.2118 

.0901 

-.0389 

.0118 

.0150 - 

.0048 

.0726 - 

.0377 

.0205 - 

.0163 

.0765 - 

.0393 

-.0112 

.0250 

.0138 - 

.0215 

.0223 

.0240 

.0142 

.0082 

.0257 

.0252 

-.0065 

.0002 

.0067 

.0025 

.0402 

.0067 

.0166 - 

.0091 

.0427 

.0055 

-.0087 

.0105 

.0106 - 

.0083 

.0123 

.0101 

.0058 

.0037 

.0134 

.0108 

-.0014 

.0005 

.0029 

.0031 

.0207 

.0215 

.0107 - 

,0019 

.0225 

.0202 

-.0057 

.0083 

.0071 - 

.0036 

-.0012 

.0192 

.0041 

.0037 

.0004 

.0196 

-.0052 

.0030 

.0035 

.0005 

-.0096 

.0140 

.0038 

.0028 

-.0085 

.0145 

-.0070 

.0007 

,0065 

.0018 

-.0028 

.0060 

.0007 

.0018 

-.0023 

.0065 

-.0021 - 

.0003 

,0020 

.0014 


FILE? 93 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 
CN CS CL CD CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

1.7310 

,0000 

.1468 

.0000 

1.6924 

.0000 

.3205 

.0000 

.0086 

.0000 

.0877 

.5725 

.0003 

.0118 

.0846 

.5332 

.0285 

.2375 

-.0144 

-.0851 

.2242 

.1139 

.0862 

.0143 

.2510 

.1116 

-.0814 

.0166 

.0481 

-.0032 

.0123 

.0080 

.0074 

-.0015 

.0150 

.0106 

-.0104 

.0233 

.0085 

-.0012 

.0180 

,0358 

.0243 

.0133 

.0236 

. 0380 

-.0208 

-.0031 

.0093 

.0053 

-.0012 

.0029 

.0023 

-.0053 

-.0009 

.0029 

-.0046 

.0066 

.0032 

-.0019 

.0066 

.0141 

.0091 

.0036 

.0083 

.0142 

-.0069 

.0004 

.0041 

.0024 

-.0113 

.0086 

.0041 

-.0037 

-.0096 

.0074 

-.0085 

.0077 

.0044 

,0000 

-.0125 

-.0099 

.0050 

.0028 

-.0104 

-.0085 

-.0095 

-.0062 

.0011 

.0050 

.0048 

-.0087 

.0022 

-.0017 

.0049 

-.0082 

-.0007 

-.0018 

-.0001 

.0005 

.0035 

-.0033 

. 0033 

.0016 

. 0039 

- , 0030 

-.0014 

-.0021 

-.0013 

.0025 
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NACA 0012 AIRFOIL 

MACH NUMBER = ,40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 4.00 HZ (K=.0376> PITCHING AMPLITUDE = 10.0 DEG 


FILE? 34 (SWEEP = .0) 




FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 

CS 


CL 


CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.5504 

.0 

.0233 

.0 1 

.4927 

.0 

.3616 

.0 

.0894 

.0 

.3748 

19.5 

.0331 

144.7 

,3329 

22.1 

.2158 

4.2 

.0738 

186.5 

.2139 

64.7 

.0518 

75.2 

.2301 

67.0 

.0407 

286.9 

.0157 

107.6 

.0818 

117.4 

.0262 

128.5 

.0860 

117.2 

.0273 

335.9 

.0255 

147.3 

.0327 

42.9 

.0164 

60. 1 

.0360 

45.6 

.0065 

272.1 

.0071 

69.8 

.0408 

80.5 

. 0190 

118.8 

.0430 

82.7 

.0136 

320.3 

.0135 

128.1 

.0159 

50.7 

.0069 

57.0 

.0172 

51 . 1 

.0015 

288.1 

.0043 

43.0 

.0299 

43.9 

.0109 

100.2 

.0302 

48.0 

.0101 

325.4 

.0080 

116.7 

.0193 

356.5 

.0055 

48.2 

.0196 

1.3 

.0060 

299.8 

.0035 

81.4 

.0170 

325.4 

.0048 

53.8 

.0168 

329.7 

.0070 

275.8 

.0067 

74.7 

.0066 

334.6 

.0019 

22.2 

.0069 

340.5 

.0022 

261.5 

.0025 

54.6 


FILE: 93 (SWEEP = 30.0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

CS 


CL 


CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.7310 

.0 

.1468 

.0 

1.6924 

.0 

.3205 

.0 

*0086 


.5792 

8.7 

.0118 

1.6 

.5398 

9,0 

.2392 

6.8 

.0863 

189 

. 2514 

63 , 1 

.0874 

80.6 

.2747 

66.0 

.0831 

281.5 

.0482 

93 

.0147 

56 . 9 

.0076 

101.2 

.0183 

54.7 

.0255 

336.0 

.0085 

98 

.0400 

26.7 

.0278 

61.3 

.0447 

31.8 

.0210 

261.6 

.0108 

60 

.0031 

338 , 0 

.0057 

156.9 

,0031 

342.6 

.0081 

325.5 

.0038 

120 

.0156 

25*1 

.0098 

68.2 

.0165 

30.2 

.0069 

273.1 

.0048 

59 

.0142 

307.5 

.0055 

132.1 

.0121 

307.5 

.0115 

312.3 

. 0044 

90 

.0159 

231 . 7 

.0057 

60.6 

.0134 

230.7 

.0114 

237,0 

. 0052 

12 

. 0099 

151,0 

.0028 

127.1 

.0095 

149.1 

.0019 

202.1 

. 0005 

345 

.0048 

133.7 

.0037 

65.0 

.0049 

127.0 

.0025 

214.4 

.0028 

333 
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NACA 0012 AIRFOIL 


MACH NUMBER = ,40 MEAN INCIDENCE = 12,0 DEG 
PITCHING FREQUENCY = 8.00 HZ (K=.0749) PITCHING AMPLITUDE = 10.0 DEG 


FILE! 35 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 



H 

CN 

CS 


CL 


CD 

CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

1.6302 

.0000 

.0461 

.0000 

1.5739 

.0000 

.3744 

.0000 

-.0885 

.0000 


1 

.2100 

.4485 

.0104 - 

.0094 

.2047 

.4040 

.0475 

.2279 

-.0344 - 

.0681 


2 

. 1556 

.1519 

.0512 

.0094 

.1754 

.1455 

-.0507 

.0361 

.0274 - 

.0156 


3 

.0670 

.0203 

.0212 - 

.0057 

.0724 

.0192 

-.0151 

.0261 

.0153 - 

.0181 


4 

-.0080 

.0631 

.0214 

,0109 

-.0014 

.0636 

-.0229 

.0076 

.0185 

.0029 


5 

.0110 

.0343 

.0178 

.0061 

.0155 

.0360 

-.0177 

.0028 

.0144 

.0024 

CO 

6 

-.0311 

.0195 

.0052 

.0145 

-.0286 

.0230 

-.0141 

-.0072 

.0088 

.0128 

o 

7 

-.0152 

.0036 

.0009 

.0077 

-.0146 

.0060 

-.0069 

-.0070 

.0021 

.0092 

ON 

8 

-.0225 

-.0098 

-.0024 

.0056 

-.0226 

-.0077 

-.0041 

-.0089 

-.0026 

.0085 


9 

-.0016 

-.0146 

-.0021 

.0023 

-.0026 

-.0135 

.0018 

-.0068 

-.0055 

.0058 


10 

-.0003 

-.0098 

-.0020 - 

.0003 

-.0009 

-.0096 

.0023 

-.0023 

-.0060 

.0005 


FILE! 95 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 


CL 


CD 


CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.7472 

.0000 

.1168 

.0000 

1 .6973 

.0000 

.3663 

.0000 

-.0174 

.0000 

1 

.1756 

.6552 

.0136 

.0068 

.1727 

.6079 

.0425 

.2675 

-.0208 - 

.0981 

2 

.1484 

.2109 

.0855 

.0322 

,1799 

.2085 

-.1018 

.0295 

.0577 - 

.0019 

3 

-.0189 

.0303 

.0084 

.0123 

-.0137 

.0364 

-.0262 

.0130 

.0159 

.0060 

4 

-.0259 

.0425 

.0172 

.0241 

-.0204 

.0477 

-.0272 - 

.0131 

.0090 

.0141 

5 

-.0203 - 

.0175 

-.0021 

.0029 

-.0205 - 

.0144 

-.0082 - 

.0094 

.0008 

.0094 

6 

.0053 - 

.0176 

.0048 

.0043 

.0056 - 

.0154 

-.0021 - 

.0112 

-.0063 

.0050 

7 

.0146 - 

.0017 

.0017 

.0022 

.0136 - 

.0011 

.0036 - 

.0020 

-.0016 - 

.0015 

8 

.0045 

.0053 

.0027 

.0013 

.0050 

.0049 

-.0012 

.0013 

-.0009 - 

.0017 

9 

-.0019 

.0072 

.0023 

.0035 

-.0011 

.0080 

-.0033 - 

.0012 

.0027 - 

.0001 

10 

-.0040 - 

,0007 

-.0009 

.0025 

-.0043 

.0001 

-.0004 - 

. 0026 

-.0013 

, 0017 



O'0CDNi0»tn*WMt-‘O x o<oovi9« 


i 


NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY = 8.00 HZ <K=.0749> PITCHING AMPLITUDE = 10.0 DEG 

FILE? 35 < SWEEP = .0) 

FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


CN 

cs 

CL 

CD 

CM 

C 

P 

c 

P 

C 

P 

C 

P 

C 

P 

1.6302 

.0 

.0461 

.0 

1.5739 

.0 

.3744 

.0 

.0885 

. 0 

.4953 

25.1 

.0141 

132.1 

.4529 

26.9 

.2328 

11.8 

.0763 

206.8 

.2174 

45.7 

.0520 

79.6 

.2280 

50.3 

.0622 

305.4 

.0315 

119.6 

.0700 

73,1 

.0219 

104.9 

.0749 

75.2 

.0301 

329.9 

.0237 

139.7 

.0636 

352.8 

.0240 

63.0 

.0637 

358.8 

.0241 

288.4 

.0187 

80.9 

.0360 

17.8 

.0188 

71.1 

.0392 

23.3 

.0180 

279.0 

.0146 

80.4 

.0367 

302.1 

.0154 

19.7 

.0367 

308.7 

.0158 

243.1 

.0155 

34.4 

.0156 

283.5 

.0077 

6.4 

.0157 

292.3 

. 0098 

224.9 

.0094 

12.7 

.0245 

246.5 

.0061 

336.3 

.0239 

251.2 

.0098 

205.0 

.0089 

343.0 

.0147 

1 86 « 3 

.0031 

316.5 

.0137 

191.0 

.0070 

165.3 

.0080 

316.3 

.0098 

181*5 

.0020 

262.1 

.0097 

185.4 

.0032 

134.3 

.0060 

274.9 


FILE! 95 (SWEEP = 30,0) 


FOURIER AMPLITUDES <C> AND PHASE ANGLES (P) 


CN 

CS 


CL 

CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

1.7472 

.0 

.1168 

.0 

1.6973 

.0 

.3663 

.0 

.0174 


. 6783 

15.0 

.0152 

63.4 

.6319 

15.9 

.2709 

9,0 

. 1003 

191 

.2579 

35.1 

.0913 

69.4 

.2754 

40.8 

. 1060 

286.2 

.0577 

91 

. 0357 

328.1 

.0149 

34.3 

,0389 

339.3 

.0292 

296,4 

.0170 

69 

.0498 

328 . 6 

.0296 

35.4 

.0519 

336,9 

.0302 

244.3 

.0167 

32 

.0268 

229.3 

.0036 

324.7 

.0250 

235.0 

.0124 

221,2 

,0094 

4 

.0183 

163.3 

.0065 

48.2 

.0164 

160.2 

.0114 

190.6 

.0081 

308 

.0147 

96.5 

.0028 

37.5 

.0137 

94.8 

.0041 

119.2 

♦ 0022 

226 

.0070 

40.4 

.0030 

64,2 

.0070 

45.5 

.0018 

318.3 

. 0020 

208 

.0075 

345.2 

.0042 

33.3 

.0080 

352.5 

.0035 

250,4 

.0027 

92 

. 0041 

259.7 

.0026 

340.8 

.0043 

271.2 

.0026 

189.5 

.0021 

321 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY =10.00 HZ (K=.0935) PITCHING AMPLITUDE = 10.0 DEG 


FILE: 36 (SWEEP = .0) 


FOURIER COSINE (A) AND SINE <B> COEFFICIENTS 


H CN CS CL CD CM 




A 

B 

A 

B 

A 

B 

A 

B 

A 

B 


0 

1.5573 

.0000 

.0543 

.0000 

1.5038 

.0000 

.3604 

.0000 

-.0744 

.0000 


1 

.2960 

.4966 

.0200 

-.0011 

.2898 

.4534 

.0607 

.2284 

-.0464 

-.0748 


2 

.1185 

, 1977 

.0500 

.0147 

. 1395 

. 1899 

-.0596 

.0502 

.0414 

-.0202 


3 

.0467 

.0443 

.0199 

.0041 

.0535 

.0446 

-.0217 

.0218 

.0171 

-.0104 


4 

-.0317 

.0679 

.0203 

.0156 

-.0241 

,0696 

-.0306 

.0049 

.0222 

.0076 


5 

-.0138 

.0213 

.0113 

.0135 

-.0098 

.0254 

-.0193 

-.0080 

.0106 

.0122 

OJ 

6 

-.0478 

.0043 

.0012 

♦ 0135 

-.0462 

.0089 

-.0155 

-.0125 

.0009 

.0184 

o 

7 

-.0089 

-.0267 

-.0060 

. 0051 

-.0109 

-.0233 

.0023 

-.0150 

-.0079 

.0119 

00 

8 

.0041 

-.0107 

-.0038 

-.0000 

.0019 

-.0104 

.0062 

-.0041 

-.0101 

.0013 


9 

.0097 

-.0075 

-.0010 

-.0019 

,0088 

-.0084 

.0046 

.0006 

-.0065 

-.0032 


10 

.0058 

.0063 

.0013 

-.0006 

.0062 

.0056 

.0003 

.0026 

-.0013 

-.0055 


FILE} 96 (SWEEP = 30.0) 

FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

1.7080 

.0000 

. 1022 

.0000 

1.6534 

.0000 

.3901 

.0000 

-.0229 

.0000 

1 

.2051 

.7220 

.0236 

.0129 

• 2040 

.6720 

.0400 

.2771 

-.0241 

-.1032 

2 

.1125 

.2066 

,0825 

.0392 

.1451 

.2059 

-.1090 

.0259 

.0656 

.0013 

3 

-.0190 

.0402 

.0070 

.0189 

-.0141 

.0473 

-.0264 

.0107 

.0189 

.0139 

4 

-.0615 

.0246 

.0097 

.0255 

-.0558 

.0313 

-.0319 

-.0194 

.0033 

.0211 

5 

-.0034 

-.0431 

-.0060 

.0033 

-.0061 

-.0383 

.0016 

-.0202 

-.0099 

.0090 

6 

.0247 

-.0025 

.0027 

.0009 

.0230 

-.0025 

.0063 

-.0024 

-.0089 

-.0039 

7 

.0070 

.0055 

.0033 

.0005 

.0075 

.0048 

-.0006 

.0024 

,0032 

-.0045 

8 

.0058 

.0116 

.0042 

.0052 

.0071 

.0123 

-.0034 

-.0008 

.0019 

.0012 

9 

-.0142 

.0010 

-.0020 

.0039 

-.0141 

.0024 

-.0031 

-.0037 

.0008 

.0014 

10 

.0076 

-.0095 

-.0004 

.0013 

.0069 

-.0087 

.0028 

-.0044 

-.0018 

.0012 





( J f } 


( ] 


J-J 


NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 12.0 DEG 
PITCHING FREQUENCY =10.00 HZ (K=.0935> PITCHING AMPLITUDE = 10.0 DEG 

FILE? 36 (SWEEP = ,0) 


FOURIER AMPLITUDES (C) AND PHASE ANGLES (P) 


H 

CN 

CS 


CL 

CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

1.5573 

.0 

.0543 

.0 

1.5038 

.0 

.3604 

.0 

.0744 

.0 

1 

.5781 

30.8 

.0201 

93.1 

.5381 

32.6 

.2364 

14.9 

.0881 

211.8 

2 

.2305 

30.9 

.0521 

73.7 

.2357 

36.3 

.0779 

310.1 

.0461 

115.9 

3 

.0644 

46,5 

.0203 

78.3 

.0697 

50.2 

.0308 

315.2 

.0200 

121.4 

4 

.0749 

335.0 

.0256 

52.3 

.0737 

340.9 

.0310 

279. 1 

.0235 

71.0 

5 

.0254 

327.1 

.0176 

40.1 

.0273 

338.9 

.0209 

247.6 

.0162 

41 . 1 

6 

.0480 

275.2 

.0135 

5.0 

.0470 

280.9 

.0199 

231.2 

.0184 

2.9 

7 

.0281 

198.5 

.0079 

310.6 

.0257 

205.0 

.0151 

171 . 1 

.0142 

326.5 

8 

.0115 

159.0 

.0038 

269.8 

.0106 

169.5 

.0074 

123.8 

.0102 

277.4 

9 

.0123 

127.6 

.0022 

207.8 

.0121 

133.7 

.0046 

82.1 

,0073 

243.7 

10 

.0086 

42.5 

.0015 

113.8 

.0084 

47.8 

.0026 

7.4 

.0057 

193.5 






FILE.* 96 

(SWEEP 

= 30. 

0) 







FOURIER i 

AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



H 

CN 


CS 

CL 


CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

1.7080 

.0 

. 1022 

.0 1 

.6534 

.0 

.3901 

.0 

.0229 

.0 

1 

. 7505 

15.9 

.0269 

61.3 

.7023 

16.9 

.2800 

8.2 

.1060 

193.2 

2 

.2352 

28.6 

.0913 

64.6 

.2519 

35.2 

.1120 

283.4 

.0656 

88.8 

3 

. 0444 

334.6 

.0201 

20.4 

.0493 

343.4 

.0285 

292.1 

.0234 

53.6 

4 

. 0663 

291 .8 

.0273 

20.9 

.0640 

299.3 

.0373 

238.7 

.0214 

9.0 

5 

.0432 

184.6 

.0068 

298.9 

.0388 

189.0 

.0203 

175.5 

.0134 

312.2 

6 

.0248 

95 . 7 

.0028 

70.7 

.0232 

96.3 

.0067 

110.5 

.0097 

246.6 

7 

.0089 

51.9 

.0033 

81.2 

.0089 

57.6 

.0025 

346.5 

.0055 

144.7 

8 

.0130 

26.8 

.0067 

38.9 

.0142 

29.9 

.0035 

257.6 

.0022 

58,9 

9 

.0143 

274. 1 

.0044 

332.8 

.0143 

279.6 

.0048 

220.5 

.0016 

29.9 

10 

.0122 

141.2 

.0014 

344.5 

.0111 

141.8 

.0052 

147.2 

.0021 

302.7 



NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY * 4.00 HZ (K=.0374> PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


FILE! 102 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H 

CN 


CS 

CL 


CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0375 

.0000 

.1541 

.0000 

1.9682 

.0000 

,4503 

.0000 . 

-.0375 

.0000 

1 

.1304 

.4111 

.0051 

-.0343 

.1259 

.3476 

.0351 

.2987 

-.0209 

-.1092 

2 

.1641 

.0671 

.0685 

.0042 

. 1931 

.0628 

-.0589 

.0184 

.0341 

-.0133 

3 

.0582 - 

.0598 

.0204 

-.0342 

.0624 - 

.0632 

-.0071 

.0309 

.0117 

-.0152 

4 

,0298 

.0190 

.0103 

.0040 

.0331 

.0193 

.0029 

.0049 

.0035 

-.0026 

5 

.0171 - 

.0036 

.0102 

-.0081 

.0192 - 

.0045 

-.0056 

.0079 

.0068 

-.0035 

6 

.0139 

.0101 

-.0065 

.0015 

.0117 

.0104 

.0116 

.0034 

-.0024 

-.0022 

7 

-.0061 

.0048 

-.0001 

-.0033 

-.0057 

.0034 

-.0023 

.0049 

.0032 

-.0016 

8 

.0149 - 

. 0004 

-.0043 

-.0007 

.0134 - 

.0001 

.0090 

.0004 

-.0020 

-.0024 

9 

-.0028 

.0159 

-.0040 

-.0002 

-.0041 

.0148 

.0035 

.0051 

.0013 

-.0021 

10 

.0005 

,0055 

-.0023 

-.0032 

.0001 

.0040 

.0020 

,0051 

.0018 

-.0032 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 4.00 HZ <K=.0374> PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


FILE? 102 (SWEEP = 30.0) 




FOURIER AMPLITUDES 

<C> AND 

PHASE 

ANGLES <P) 



CN 


CS 


CL 


CD 


CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0375 

.0 

,1541 

.0 1 

.9682 

.0 

.4503 

.0 

.0375 

.0 

.4313 

17.6 

.0347 

171.5 

.3697 

19.9 

.3007 

6.7 

.1112 

190,9 

.1773 

67.8 

,0687 

86.5 

.2030 

72.0 

.0617 

287.3 

.0366 

111.3 

.0834 

135.8 

.0398 

149.2 

.0888 

135.4 

.0317 

347.0 

.0191 

142.5 

.0353 

57.5 

.0111 

69.0 

.0383 

59.7 

.0057 

30.1 

.0044 

127.3 

.0175 

101.8 

.0130 

128.4 

.0197 

103.1 

.0097 

324.9 

.0077 

117.4 

.0172 

53.8 

.0066 

283.3 

,0157 

48.1 

.0121 

73.6 

.0033 

227.5 

.0078 

308.5 

.0033 

181.3 

.0067 

300.5 

.0054 

335.3 

.0035 

116.2 

.014? 

91.5 

.0044 

261.3 

.0134 

90,5 

.0090 

87,6 

,0032 

219.2 

.0161 

350.0 

.0040 

267.7 

.0154 

344.4 

.0062 

34.7 

.0024 

148.6 

.0055 

5.5 

.003? 

215.4 

,0040 

1,3 

.0054 

21.2 

.0037 

150,1 



NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 8.00 HZ (K-.0740) PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


FILE! 106 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


H CN CS CL CD CM 



A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

0 

2.0972 

.0000 

.1344 

,0000 

2.0154 

,0000 

.5038 

.0000 

-.0807 

.0000 

1 

.1778 

.5227 

.0231 

-.0287 

,1769 

,4512 

.0332 

.3312 

-.0120 

-.1646 

2 

.1227 

. 1030 

.0736 

.0210 

.1561 

. 1014 

-.0783 

.0164 

,0530 

-.0006 

3 

.0395 

.0065 

,0261 

-.0263 

,0455 

.0030 

-.0189 

.0402 

.0188 

-.0188 

4 

.0076 

.0387 

.0147 

,0140 

.0136 

.0412 

-.0117 

.0020 

.0160 

.0059 

5 

-.0071 

.0147 

.0080 

-.0050 

-.0050 

.0141 

-.0122 

.0101 

.0078 

.0037 

6 

-.0079 

.0069 

-.0038 

. 0007 

-.0082 

.0068 

-.0003 

.0032 

-.0001 

.0032 

7 

-.0242 

-.0115 

.0018 

-.0072 

-.0224 

-.0127 

-.0106 

.0026 

,0028 

.0018 

8 

.0139 

-.0199 

-.0009 

-.0037 

.0131 

-.0193 

.0054 

-.0041 

-.0030 

.0021 

9 

.0032 

.0035 

, 0022 

-.0044 

.0034 

.0018 

.0004 

.0064 

-.0001 

-.0024 

10 

-.0046 

-.0009 

.0001 

-.0008 

-.0038 

-.0008 

-.0025 

.0004 

.0019 

.0014 




NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY = 8.00 HZ <K=.0740> PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 






FILE? 106 

(SWEEP 

= 30. 

0) 







FOURIER AMPLITUDES 

<C> AND 

PHASE 

ANGLES 

<P) 



H 

CN 


CS 

CL 


CD 

CM 


C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

0 

2.0972 

.0 

.1344 

.0 2 

.0154 

.0 

.5038 

.0 

.0807 

.0 

1 

.5522 

18.8 

.0369 

141.1 

.4847 

21.4 

.3329 

5.7 

. 1650 

184.2 

2 

,1602 

50.0 

.0765 

74.0 

. 1861 

57.0 

.0800 

281.8 

.0530 

90.6 

3 

.0400 

80.7 

.0371 

135.3 

.0456 

86.2 

.0444 

334.8 

.0266 

135.0 

4 

.0394 

11.1 

.0203 

46.4 

.0434 

18.3 

.0119 

279.5 

.0171 

69.8 

5 

.0163 

334.3 

.0094 

122.3 

.0150 

340.5 

.0158 

309.6 

.0086 

64.8 

6 

.0105 

311.2 

.0039 

279.8 

. 0107 

309.7 

.0032 

355.1 

.0032 

358.7 

7 

.0268 

244.7 

.0074 

166.3 

.0257 

240.3 

.0109 

283.9 

.0033 

57.5 

8 

.0242 

145. 1 

.0038 

193.4 

.0233 

146.0 

.0068 

126.9 

.0037 

304.5 

9 

.0048 

42.6 

.0049 

153.7 

.0038 

62.5 

.0064 

3.4 

.0024 

182.5 

10 

.0047 

259.2 

.0008 

176.0 

.0039 

258.1 

.0025 

278.9 

.0024 

54.0 
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NACA 0012 AIRFOIL 


MACH NUMBER = ,40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.0934) PITCHING AMPLITUDE = 10.0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


FILE! 104 (SWEEP = 30.0) 


FOURIER COSINE (A) AND SINE (B) COEFFICIENTS 


CN 


CS 


CL 


CD 


CM 


A 

B 

A 

B 

A 

B 

A 

B 

A 

B 

2.0282 

,0000 

. 1238 

,0000 

1,9410 

.0000 

.5159 

.0000 

-.0516 

.0000 

.2941 

.5878 

,0299 - 

.0317 

.2885 

.5118 

.0639 

.3461 

-.0300 - 

.1389 

.1324 

.1550 

.0812 

.0223 

, 1680 

.1484 

-.0802 

.0423 

.0568 - 

.0105 

.0339 

.0528 

.0255 - 

.0126 

.0427 

.0492 

-.0273 

,0466 

.0265 - 

.0108 

■ . 0363 

.0087 

,0155 

.0130 

-.0271 

,0130 

-.0300 - 

.0055 

.0150 

.0131 

-.0000 

♦ 0113 

.0036 - 

.0031 

.0012 

,0122 

-.0081 

.0039 

.0006 

.0048 

-.0123 - 

.0298 

.0025 - 

.0015 

-.0114 - 

.0279 

-.0066 - 

.0092 

.0011 

.0053 

.0338 

.0099 

,0036 - 

.0050 

.0326 

.0081 

.0088 

,0080 

-.0044 - 

.0035 

-.0169 

.0134 

.0016 

.0021 

-.0153 

.0128 

-.0073 

.0044 

.0059 

.0012 

-.0030 - 

.0029 

-.0005 - 

.0034 

-.0026 - 

.0032 

-.0023 

.0017 

-.0010 

.0022 

-.0099 - 

.0128 

-.0013 - 

.0006 

-.0100 - 

.0119 

-.0015 - 

.0048 

-.0023 

.0036 
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NACA 0012 AIRFOIL 

MACH NUMBER = .40 MEAN INCIDENCE = 15.0 DEG 
PITCHING FREQUENCY =10.00 HZ <K=.0934) PITCHING AMPLITUDE = 10,0 DEG 


ZERO DEGREE SWEEP DATA WERE NOT OBTAINED 


FILE,’ 104 (SWEEP = 30.0) 




FOURIER AMPLITUDES 

(C) AND 

PHASE 

ANGLES 

(P) 



CN 


CS 


CL 


CD 

CM 

C 

P 

C 

P 

C 

P 

C 

P 

C 

P 

2.0282 

.0 

.1238 

.0 1 

.9410 

.0 

.5159 

.0 

.0516 


.6572 

26.6 

.0436 

136.6 

.5875 

29.4 

.3519 

10.5 

.1421 

192 

.2038 

40.5 

.0842 

74.6 

.2242 

48.6 

.0907 

297.8 

.0578 

100 

.0628 

32.7 

.0285 

116.3 

.0651 

41.0 

.0540 

329.7 

.0286 

112 

,0373 

283.5 

.0203 

49.9 

.0301 

295.5 

.0305 

259.7 

.0199 

48 

.0113 

359.8 

.0047 

130.9 

.0122 

5.8 

.0090 

296.0 

,0048 

7 

.0323 

202.5 

.0029 

120.1 

.0301 

202.2 

.0113 

215.8 

.0054 

11 

.0352 

73.7 

.0062 

143.7 

,0336 

76.0 

.0119 

47.5 

.0056 

231 

.0215 

308.4 

.0027 

37.4 

. 0200 

309.9 

.0086 

301 . 1 

.0061 

78 

.0042 

226.0 

.0035 

188.6 

.0041 

218.9 

.0029 

306.7 

.0025 

335 

.0162 

217.6 

.0014 

242.8 

.0156 

220.1 

.0050 

198.0 

.0043 

327 
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main body of this data analysis was carried out by analyzing the propagation speed 
of pressure disturbances along the chord and by studying the behavior of the 
unsteady part of the chordwise pressure distribution at various points of the 
airfoil pitching cycle. It was found that Mach number effects dominate the approach 
to and the inception of both static and dynamic stall. The stall angle decreases 
as the Mach number increases. However, sweep dominates the load behavior within 


the stall regime. Large phase differences between unswept and swept responses, that 
do not exist at low lift coefficient, appear once the stall boundary has been 
penetrated. It was also found that reduced frequency is not a reliable indicator of 
the unsteady aerodynamic response in the high angle of attack regime. 

In this second volume of a two part report, the results of the investigation are 
presented in tabular form, consisting of listings of the first ten harmonic com- 
ponents of the individual chordwise pressure responses, and of the integrated loads. 
A companion technical report (Volume I) contains the analysis and interpretation 
of the results. It is published separately as NASA CR-3567. 


17. Key Words (Suggested by Author(s)) ' 
Aerodynamic Testing I 

Airfoil Aerodynamics 1 

Dynamic Stall I 

Oscillating NACA 0012 Airfoil 


19. Security. CUssif. (of this report) 

Unclassified * 


Pitching Oscillations 
Swept Wing Aerodynamics 
Unsteady Aerodynamics 
Vortex Propagation 


18. Distribution Statement 

Uni i mi ted 

Subject Category 02 


20. Security Classif. (of this page) 

21. No. of Pages 

Unclassified 

321 


22. Pnc e 


•-305 


for sale by the National Technical Information Service. Springfield. Virginia 22161 






















